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The team of CTA and Page / SST planners were contracted to review and 
validate the National Wildlife Health Center 2011 consolidation and facility 

and Facility Modernization plan.  Tasks included:  1) Reviewing NWHC 
Mission and Program Requirements; 2) Reviewing and validating the 2011 
Consolidation and Modernization Master Plan; 3) Developing short term 
plans for NWHC campus and building improvements; 4) Developing a long 
term plan for modernization and consolidation of NWHC and other identi-

short term and long term improvement plans.  

The modernization plan that has been prepared as a part of this contract 
includes two options:  1) Consolidation with other area Department of 
Interior agencies, and modernization of facilities; 2) No consolidation only 
modernization of the current NWHC facilities.  Total space square footages 
for both the National Wildlife Health Center as well as proposed collocat-
ing agencies were reviewed and adjusted for current best practices for 

implementation of both consolidation and non-consolidation options.



The current USGS facility funding outlook has extended the time line for 
executing the preferred improvement option (Option C:  All New Con-
struction) recommended in the 2011 Master Plan.  The current budgetary 
outlook, along with the urgency of addressing critical NWHC facility issues, 
has resulted in a need to revise and prioritize the components of the 2011 
Master Plan along with considering alternative options and a new time line 
for accomplishing the Master Plan. (USGS, 2014)

As a result of the budgetary shortfall, and the critical facility issues at the 
NWHC campus,  the consulting team of CTA and Page/SST Planners 
were contracted to review the 2011 Master Plan and validate the program 

have been proposed to consolidate onto the NWHC campus. The consult-
ing team engaged in the following tasks as a part of addressing the critical 

-
posed DOI collocating agencies.

NWHC History

-

-



concept submittal (build all new buildings)

-
ing improvements to sustain the mission essential components of 
the NWHC.

Plan that is consistent with USGS program, mission and facility 
requirements for the NWHC and the other DOI agencies from the 
greater Madison area proposed to collocate on the NWHC cam-
pus.

Modernization and Consolidation Master Plan 

Existing Conditions

The existing NWHC campus was completed in 1986. At that time it housed 

$1.4M. Its mission focused primarily on diseases of migratory birds and 
other trust species of the U.S. Fish and Wildlife Service. 

As of 2010 the NWHC campus was supporting a budget of $10.0M and 
had a staff of more 
than 130 people 
consisting of 86 fed-
eral employees and 

students, visiting and 
emeritus scientists, 
and volunteers. By 
2010 the NWHC’s 
mission also included 
supporting all De-
partment of Interiors 
(DOI) agencies and an 
increasing number of 
state agencies. It also 
had developed sig-

with the Centers for 
Figure 4:  Current Lab Space, NWHC (CTA 2015)



Disease Control and Prevention, the Departments of Agriculture, Home-
land Security, and numerous academic institutions. (Strang, 2011)

-

a total staff count of 139 employees.

as follows:

“To be able to perform its mission quickly, safely, and 

and high quality facilities and equipment. Unfortunate-
ly these are all currently lacking.” (Strang, 2011)  

At the time of the 2011 Master Planning process, the NWHC facility was 
under-going extensive work on the campus to upgrade mechanical system 
components; As Strang stated, “ the mechanical system design itself was 

-
wise, from a re-
search standpoint, 
the 30 year old fa-
cility has seen little 
in the way of lab 
equipment replace-
ment, leaving much 
of the equipment 
dated and in ques-
tionable condition.” 
CTA’s review of the 
campus noted, little in the way of campus facility improvements have been 
completed since the 2011 Master Plan. 
The campus is generally described as:

The NWHC is responsible for investigating known 
and emerging wildlife diseases and responding to 
wildlife mortality outbreaks throughout the United 

States.  The NWHC is designated as a USGS 

Level 3 Security Facility under the Department of 
Justice Standards for Federal Facilities.



“The campus itself is contained on a 24 acre site, located on the west side 
of Madison.  The campus holds two buildings, referred to by the users as 
the Main Building (MB), and the Tight Isolation Building (TIB).  
The Main Building, which is the larger of the two, was built in the 1960’s 

functions. It also contains shared core functions which provide science 
support to both buildings.  Housed in the main building basement is the 
disease investigations group.  This group is made up of parasitology, virol-
ogy, and microbiology.  These laboratories operate at Biosafety Level 3 
(BSL3). These laboratories quickly and accurately identify pathogens in 
tissue samples and carcasses received from around the United States. 
Over 3,000 carcasses/tissue samples are processed each year and over 

-

the buildings are physically separated, there isn’t a complete separation of 
functions, and some researchers work in both buildings. The TIB contains 

-
cludes 24 animal holding rooms (AHRs), a necropsy room, and one labo-
ratory. 

The following research labs are contained in the Tight Isolation Building:  
virology, microbiology, prion and chemistry laboratories, an animal isola-
tion wing (AIW) with a necropsy room, and 22 ABSL3 experimental ani-
mal rooms. The AIW also contains an ABSL3 (enhanced) laboratory, and 
2 ABSL3 (enhanced) animal rooms designed for working with diseases 

According to Strang in 2011; all laboratories and animal rooms in the 
TIB were designed to Biosafety Level 3 (BSL-3) containment standards. 
(Strang, 2011)  Review of these same facilities and the results from the 

the ability of the labs to adhere to the BSL3 containment standards 
questionable.
Various species of small to medium sized birds and mammals are housed 



in the 24 animal rooms. Some of the diseases being studied in the TIB 
include West Nile virus, chronic wasting disease, sylvatic plague, avian 

Wildlife diseases being studied at the NWHC include:

Chronic Wasting Disease (CWD)
West Nile Virus (WNV)

Avian Botulism
Newcastle Disease
White Nose Syndrome
Sylvatic plague
Salmonellosis
Avian Cholera

A number of other structures also exist on the site. These include a 2,000 
SF maintenance garage, a small exterior freezer located outside the Diag-
nostic Necropsy, an array of solar voltaic panels located behind the park-

The modular trailer facility was located to the property in the 2000’s as a 
means of accommodating the additional staff and researchers.  There are 



Mission and Vision
National Wildlife Health Center (NWHC)

As a part of the consulting team’s efforts 
to understand the recommendations 
from the 2011 Master Plan, the team 
conducted a three day site visit, meeting 
with individual research teams, facility 
managers, and the leadership team for 
the NWHC and the leadership of the 
Wisconsin Water Science Center (Water 
Science).  During the three day visit the 
consultants conducted group interviews 
and a visual inspection of the existing 
NWHC facilities, and the Water Science 
facilities in order to understand the exist-
ing opportunities and constraints of the 
facilities that each agency is currently 
working. 

Part of the interview process included 

Wildlife Health Center.  That mission as 
described in the 2011 plan is described 
more fully as:

Figure 5:  Example Research Activity 
  (USGS, 2014)



“The emerging wildlife diseases have become a high-pri-
ority concern in the United States and the world. In addi-
tion to their harmful effects on natural wildlife populations 
and ecosystems, there is the potential for the spread of 
zoonotic diseases to humans, and for causing economic 
losses associated with livestock morbidity and mortality. 
The NWHC is responsible for providing research and for 
investigating and responding to known and emerging wild-
life diseases and wildlife mortality outbreaks throughout 
the United States.” (Strang, 2011)

The planning teams investigation, interviews and document review con-

2011 Master Plan.  In summary, the science conducted at the NWHC 
on wildlife diseases that carry potential negative impacts on wildlife and 
that are potentially transferable to human populations in the U.S. and the 

a Level 3 Security Facility under the Department of Justice Standards for 
Federal Facilities.  With this designation;

“The NWHC is required to maintain a high security bio-
medical facility operating under criteria established by 
the National Institutes of Health (NIH) and the Centers 
for Disease Control and Prevention (CDC) for Biological 
Safety Level 3 (BSL-3) containment.” (Christopher Brand, 
2011)

These special designations allow the NWHC to receive and work with “se-
-

tious agents of concern to the agricultural industry. In the event of wildlife 
disease emergencies within the United States, the NWHC also supports 
the Department of Interior responsibilities under the Department of Home-
land Security’s National Response Plan -Emergency Support Function 11.



Co-Location

Part of the planning team’s efforts included considering the consolidation 
of other Department of Interior agencies in the Madison area to the NWHC 
site.  In order to effectively understand the proposed collocation agen-
cies; the design team conducted on site or telephone interviews with each 
agency and reviewed their program missions.

Seven other Department of Interior agencies within the Madison area are 
proposed to be consolidated onto the NWHC campus as a part of this 
project.  These agencies and the total number of current employees are 
listed below: 

Wisconsin Water Sciences Center (WiWSC)

As the Wisconsin Water Science Center (WiWSC) is by far the largest of 
the other DOI agency’s proposed to consolidate onto the NWHC campus, 
the planning team toured the Water Science facilities and conducted user 
interviews in order to fully appreciate the user needs.  The WiWSC mis-
sion as summarized in the 2011 Master Plan has not changed.  It is sum-
marized from the plan:



“The USGS Wisconsin Water Science Center (WiWSC) is 
responsible for collecting, analyzing, and distributing infor-
mation about Wisconsin’s water resources. It investigates 
surface-water runoff, studies lake ecosystem dynamics, 
researches non-point pollution, and measures groundwater 
quantity and quality. Information that the WiWSC provides 
allows local, state, and federal agencies the means to best 
manage their water resources. Within the WiWSC the Mer-
cury Studies team analyzes water samples and provides ex-
pert assistance to state and federal agencies in understand-
ing mercury in our environment.” (Strang, 2011)

Existing Conditions at WiWSC

facilities are relatively new and in good condition. The majority of the 

a mercury lab are also on the premises. During the 2011-2012 time frame 
of the Master Plan, the Water Science Center was undergoing construc-

program currently occupies.   The WiWSC also leases warehouse and 

are also in good condition. The WiWSC has been leasing these facilities 

-
modations are adequate for their work.   Motivation for consolidating to the 
NWHC site includes:



USGS-owned facility

by sharing the cost of core services and functions

with other USGS organizations.

Other organizations (FWS, NGP, EPN, NSP, OMS, GLO)

Just as was noted in the 2011 master plan, the 20-odd members of the 
other small USGS organizations currently within the Madison area all 
lease the space they occupy. Their needs are primarily limited to space for 

and warehouse facilities required for boats and vehicles.  Like WiWSC, 
they would be able to take advantage of lower lease rates, operational ef-



2011 Master Plan 
Validation
Review the Final Concept (Build All New Buildings - Option 3)

The 2011 Master Plan recommended the following gross square footages 
for space:

TOTAL             173,862 GSF

Table 1:  2011 Space Needs (Strang, 2011)

on work sessions held with the end user groups. The CTA team conducted 

for the total square footage listed in the 2011 Master Plan. Throughout the 
course of the user group interviews, and as a result of the planning teams 
site visit, it was determined that the potential for the greatest amount of 



20,000 sq. feet in total.

found to be over-sized and an additional 14,000 sq. ft. of lab space could 
be removed from the space program. A side by side comparison of the 
existing space on the NWHC campus, along with the proposed square 

-
ized detail of the summary information is located in Appendix A at the end 
of this document.

adequate with the increase in 
the number of vehicles, boats, 

within the NWHC, the WiWSC, 
and the other DOI agencies. 
The total warehouse square 
footage for the overall consoli-
dation program was increased 

Plan to a total of 20,230.00 sq. 
feet. The comparative summary 
between the 2011 Master Plan, 
each agency’s existing square 
footage and the projected future 
square footage needs is shown 
in table 2 on page
22.

In the course of developing the 
2011 Master Plan three op-

Figure 6:  Planning Process Diagram; (CTA, 2015)
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tions and their accompanying business case analyses were developed for 
meeting the programmatic needs of the NWHC and the other agencies 
moving to the site. The task of this planning team was to validate the pre-
ferred  Option Three  from the 2011 Master Plan. Consolidation within New 
Buildings option along with the associated 2011 Business Case Analysis 
is included in this report as a point of reference in order to fully realize the 

complete demolition of existing facilities and complete new build from the 
2011 Master Plan.

Option Three - Consolidation within All New Buildings

In summary Option Three looked at the viability of constructing entirely 
new facilities and demolishing the Main Building and Tight Isolation Build-
ing. The construction illustrated in the 2011 Master Plan Option Three 
involves phased construction. The 2011 proposal was
that a new building would be constructed while operations in the
two existing buildings continued. 

“Upon completion of the new building, NWHC staff, along with 
the other agencies, would move into the building. The two exist-
ing buildings would then be razed, and the vacated space would 
be used for parking and for warehouse functions” (Strang, 2011). 
See Strang Option Three in Appendix B

facilities as illustrated in Table Two does not negate the new construc-
tion option constructing entirely new facilities and demolish the existing 
buildings on the NWHC site. The planning team has reviewed the list of 

planning team supports the concept of the all new construction approach, 
with a smaller foot print. A list of the positive attributes based on a revised 
building and site plan include:

-
grammatic needs of the NWHC, as well as those of the 
other agencies moving to the site.



collaboration.

-
tive for the current occupants

adjacencies since the design would not be limited by 
current building conditions.

use scenario if USGS elected to sell the property.

The USGS should recognize however that there are some drawbacks to a 
complete rebuild when it comes to:

to limited phasing of construction.)



Short Term (1-10 year) 
Plan for the NWHC 
Campus
Campus and building improvements to sustain the mission 
essential components of the NWHC

User Goals

“All USGS entities seek to acquire adequately sized, high qual-

the users’ needs for the next 30 years.”  
Taken from the NWHC 2011 Master Plan - User Goals; Strang 

2011)

As a part of the plan review and validation project, the CTA team was 
asked to develop a short term plan for the NWHC campus to address the 

The planning team assessed the current operations and existing condi-
tions at the NWHC campus based upon  the current accepted containment 
planning principles for laboratories and animal facilities including:



At the time of completion of the 2011 Master Plan, the following conditions 

of the master plan recommended that on-going repairs and upkeep of 
the facilities could change the condition of a system from poor to good. 
(Strang, 2011)

 chipped surfaces

 and cracking walls

 and non-impermeable)

 methods to decontaminate duct work.

will be required to be performed in ABSL3-Ag space in the   
future)

2011)



Deferred Maintenance and Renovation Projects

-

In some instances the systems and conditions of the infrastructure and 
equipment have further degraded. Repeated condition assessments have 

-
egorize these lists in order of priority. NWHC leadership annually prepares 
a capital improvement plan and budget.  Even with this proactive plan to 
repair systems and facilities in order to maintain operational status these 

-

in need of  being completed and  an approximate time line for completing 
these improvements.  Completion of these projects brings only slight modi-

operational status without consideration for future needs or the meeting of 
the current biosafety standards.   
Likewise, the extensive amount of renovation to the existing facilities in 
order to bring them up to an operational stage let alone to meet the re-
quirements of the mission critical and biosafety level 3 status creates 
a cost prohibitive scenario for USGS.  The costs associated with these 
deferred maintenance and renovation projects  are considered sunk costs 
in the scenario of building new facilities for this research campus.  In other 

-

in order to address the future programmatic needs of the NWHC.

replacement and repair. It is the opinion of the planning team that the mis-
sion and function of the facility along with the interests of the Department 
of Interior would be better served with a complete replacement of all build-
ings on the NWHC Campus.



Other systems and methodologies within the facilities that impact the 
-

clude both technical and functional requirements of both the animal facili-
ties and the research labs.  In general all research facilities have technical 
and functional requirements that should be met on a day to day basis.  
What follows are the summary of these requirements for both the animal  
and the lab facilities.  

Technical & Functional Requirements Update: Animal Facilities

Alignment of space types with Risk Assessments: Facility space should 
more accurately align with risk assessments associated with the agents 
being handled. Ideally a new facility would have an appropriate mix of 
ABSL2 and 3 labs as well as 
enhancements to both ABSL2 
and 3 as required per risk as-
sessment. Some segregated 

grouped/segregated BSL3 Se-
lect Agent space will also be 
required. Enhancements will 
include:  

for both BSL2 and 3 
labs,
2)  Central forced air 
mechanical systems 
with HEPA exhaust, 
3)  Room decontami-
nation capabilities, 
shower-out for BSL3, 
and 

Figure 7:  Existing Autoclave at the NWHC; (CTA, 
2105)



Proper design of animal housing: Animal holding suites shall be appro-
priately designed to comply with guidelines for proper housing of a vari-
ety of species, typically small and medium sized animals, however there 

larger animals that may require pens (such as goats, deer, elk, and moose 
-

nation to be made during detailed programming. Animal suites also need 

of holding rooms that staff can work with the animals inside the facility. A 
“bio-bubble” system for animal containment housing should also be con-

Remediation for ineffective control of temperature and humidity:
Facility users require zoned controls to more accurately maintain environ-
ments appropriate for research and diagnostic testing protocols. The cur-
rent situation does not permit adjustments room-by-room and consequent-
ly tailored research or diagnostic testing activities are severely limited.

 Both lab and animal facili-

elevators and storage spaces to enable lean operations (minimizing un-

be made during detailed programming, with a preliminary decision that a 
-

isting incinerator will likely be taken off-line by the time of the new facility 
and will no longer provide a method for waste disposal. Use of ventilated 
cages and automatic-watering systems should also be considered as part 
of a lean operational strategy.

The new facilities will need to be 
-



costs and life cycle cost control over the next 20 years.

Easy access to new mechanical systems: Access will be required to 

has easy access to these systems without risk or danger. All access points 

shall be outside lab or animal holding rooms. Enclosed roof top mechani-

with catwalks for access to ducts, corridors with ceiling access to pipes 
and systems outside of containment labs are all options to be evaluated. 

Redundancy (and interconnection) of local and central building systems 
is important to maintaining on-going operations 24 x 7. Electrical standby 
generation is needed for all mission-critical equipment (items such as 
ventilation for animal cages, freezers and cold rooms for samples, power 
for selected biosafety cabinets). The need for redundant generators is criti-
cal in facilities of this nature; should one generator fail to start in a power 
outage. Redundancy in the waste stream decontamination process is also 
recommended. If possible the animal facility and the lab facility decontami-
nation systems should be interconnected to support each other’s liquid 
waste streams should one system fail. Decontamination using local porta-
ble VHP systems should be integrated into overall building-wide engineer-
ing systems so that rooms can be sealed and ventilated before and after 
the decontamination process systematically. Finally, duplicate glassware 
washing and drying, and sterilizing equipment should be considered to 
minimize downtime. 

Pleasant work environment that considers ergonomics (especially for re-
petitive tasks), adjustable furniture (both sitting and standing height), break 
rooms and interaction areas outside of containment but inside secure 

suites, and natural light to as many rooms and corridors as possible. It is 
also important to provide natural landscaping with regional plantings on 
the site and around the buildings.



Technical & Functional Requirements Update: Lab Facility

Alignment of space types with Risk Assessments:  Types of spaces should 
more accurately align with risk assessments associated with the agents 
being handled. Ideally a new facility would have an appropriate mix of 
BSL2 and 3 labs as well as enhancements to both BSL2 and 3 as required 

will also be required. Enhancements that are required to meet the out-
comes of the Risk Assessment include: 

2) central forced air mechanical systems with HEPA exhaust, 
3) room decontamination capabilities, shower-out for BSL3, 

and 

and expansion of diagnos-
Consider 

combining assets in both 
facilities that can support 
both the lab and animal 
protocols. In particular nec-
ropsy suites, shipping and 
receiving, waste handling 
and disposal and records/ 
archive were mentioned. 
The goal is make a more 

of support facilities so that 
more of the focus can be on 
providing a greater percent-

that will be available during 
surge periods (if there is an 

Figure 8:  Existing NWHC Research Lab, (CTA, 2015)
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animal disease outbreak for example). The main goal is to expand applied 
research and to better enable and expand diagnostic capabilities associ-

Need specialized labs such as PCR (traditional & real-

-
tant. Ability to supervise work and to see operations in progress (windows 
into labs from corridors for example) is to be considered. Specialized sup-

rooms, loading dock with cylinders, materials staging and centralized stor-
age, glassware & media prep, and laundry. Necropsy should be designed 
to have close access to x-ray, histology, parasitology, microscopy, and 
controlled environment waste storage. These are all examples of spaces 

design process.

More storage space: The proper functioning of the research and diagnos-
tic testing labs requires the following storage facilities: Bulk chemical stor-
age (especially for chemicals like formalin), Reference library for sample 
archive, Field gear and supplies/kits, Frozen samples- Walk in freezers, 
individual chromatog-
raphy freezers and 
Liquid Nitrogen sup-
plied freezers (-80C). 

Better infrastructure:
Mechanical systems 
need to be accessible 
in the winter months 
especially for adjust-
ments to fans or for 

management systems 

Figure 9:  NWHC Lab and Researcher (CTA, 2015)
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need to monitor all critical systems and be able to alert appropriate staff 
after hours or on weekends if there is a failure. Improved IT/AV, telephone 
(to communicate with medical response teams and high speed internet 
are all needed to communicate effectively between animals rooms, labs, 

Compliance with Select Agent and other rules: Select agent labs 
should be organized into a secure group of spaces for better monitoring 
and control. The spaces are to be designed to comply with the DHHS Se-
lect Agent rules. The new facilities shall also be designed to comply with 
NAHLN guidelines. The facility shall also comply with the requirements 
of a DOI “Mission Critical Facility” (per the directive provided to the team 
by USGS leadership after the meetings). These requirements include a 

planner in coordinating the response to an outbreak of a highly contagious 
disease involving wildlife.

New labs need to have suf-

and amps per circuit (20 A and higher) to support an array of domestic and 
foreign equipment. The labs will also need access to natural gas and RO/
DI water (with polishers at point of use). If vacuum or compressed air is 
needed options to deliver these services locally (rather than central sys-
tems) should be considered.

The new building should enable science to be “on 
display” and also enable collegial interaction. The ability to accommodate 
the media/press, important visitors and educational tour groups is criti-
cal to public outreach objectives. The building should have IT/AV enabled 
meeting rooms and conference areas (sizes to be determined). A training 
lab that can be used for multiple functions (equipment & procedures train-
ing, staff protocol meetings or as a surge lab) would be an important func-
tion to include in the new building.



Pleasant work environment that considers ergonomics (especially for 
repetitive tasks), adjustable lab furniture (both sitting and standing height), 

nearby), and natural light to as many rooms and corridors as possible. 
The lab staff mentioned a bike parking area and a dedicated smoking 
area outside of the building. A local area that also displays the work being 
performed as well as the history of the facility should be included in the 
design. Opportunities to display science should be considered.

With proposed consolidation of other Department of Interior agencies 
onto the NWHC campus, technical and functional considerations of these 
programs must also be made.  Consolidation of facilities that results in 

unacceptable outcomes of the proposed consolidation.  The second larg-
est agency to occupy the NWHC campus will be the Wisconsin Water 

site interviews with the user group and toured facilities noting the existing 
conditions and current needs.  



Mercury lab (6-8 staff) has grown in terms of staff 
and tasks performed and needs additional lab space that is properly 
designed (chemical intensive environment) and has appropriate ventila-
tion and utilities. This lab is not a biologically hazardous lab and does not 
require BSL2 or 3 capabilities. The labs use chemicals that are hazardous 

-
cable safety codes and guidelines.

Additional support space: Mercury lab also has a series of small support 

the main lab. The support rooms include prep lab, instrument room, and 
sample receiving room need items such as sinks, fume hoods, gas, air 

lighting and temperature and humidity control. While not bio-hazardous 
(not BSL2 or 3) the labs use chemicals that are hazardous (such as hy-

codes and guidelines accordingly.

 WiWSC has substantial interior and exteri-
-

tance from the WiWSC building) there is a second facility that has 700 nsf 

interior storage facility with loading dock access, a vehicle maintenance 
area and a shop.  Nearby there is an outdoor staging area for numerous 
vehicles, boats and portable kits as well as a shed building with an interior 
mezzanine. This entire area may be lost when the lease renewal comes 

-
bility can be retained in the vicinity of the main WiWSC facility. 

The total lab area required by the WiWSC 
program is currently estimated to be approximately 6,822 GSF including 
the following labs: Mercury Lab, Mercury Lab Prep Area, Mercury Instru-



ment Room, Mercury Sample Receiving and Water Quality Lab/Sample 
Prep

CIDA (Center for Integrated Data Analysis) has grown to about 40 peo-

Internet Mapping Group that also has dedicated IT/AV requirements.

Access to natural light: 
access to natural light. None of the procedures in the labs require com-
plete darkness or light-tight conditions.













Risk Assessment

The 2011 Master Plan recommended that the NWHC prepare a thorough 
Risk Assessment of the current facilities on the campus.  At the onset 

-
low this recommendation and prepare this risk assessment in order for 
the CTA  team to have a complete understanding of the biological agents 
being used at the facility as well as the biosafety levels that were needed 
for the lab and animal spaces.  The outcomes of the risk assessment are 
included in summary here.  The full risk assessment can be found in Ap-
pendix C.
Based on the risk assessment, the program requirements for the space list 
was updated and organized by biosafety category (Biosafety Levels 2, 3, 

of which are optional per the current edition of the Biosafety in Microbio-
logical and Biomedical Laboratories (BMBL), are recommended as fol-
lows:

Biosafety Level 2 (BSL2) facilities shall employ an optional but recom-
mended feature outlined in the current edition of the Biosafety in Micro-
biological and Biomedical 
Laboratories (BMBL). 

requirement for a ducted 
air ventilation system, the 
planning team recom-
mends that all new BSL2 
labs shall be provided with 

a ducted mechanical air 
distribution system. Lab 

direction without recircula-
tion to spaces outside the 
laboratory. While windows 

Figure 10:  Photo Equipment; NWHC; (CTA, 2015)



-
taminating all wastes shall be available. Exact numbers and locations of 
required decontamination and sterilization autoclaves shall be determined 
during detailed programming.

Animal Biosafety Level 2 (ABSL2) space shall comply with the ventila-
tion requirements of the Guide for Care and Use of Animals and  with the 
requirements of the BMBL current edition. A ducted ventilation air sys-
tem for exhaust air is required and is also recommended for supply air to 
achieve proper air differential controls as well as to facilitate temperature 

-
ways be inward relative to hallways and inward relative to spaces outside 
the facility. Discharge air shall not be recirculated back to any parts of the 
facility.

Biosafety Level 3 (BSL3) space shall comply with the baseline require-
ments as listed in the BMBL current edition.  Similar to BSL2, the Level 
3 facilities shall be designed with a ducted mechanical system such that 

-
wards potentially contaminated areas in such a way as to prevent reversal 

from the building and none of it can be re-circulated to any other area in 
the building. All windows shall be sealed. As in BSL2, a method of decon-
taminating all wastes shall be available. Based on user requirements there 
will be additional pass-thru autoclaves required for the facility depending 

the number of individual BSL3 suites).

Animal Biosafety Level 3 (ABSL3) space shall comply with the ventilation 
requirements of the Guide for Care and Use of Animals and with the re-
quirements of the BMBL current edition. A ducted ventilation air system for 
exhaust air is required and is also recommended for supply air to achieve 
proper air differential controls as well as to manage temperature and hu-



midity throughout the facil-

inward relative to hallways 
and inward relative to spac-
es outside the facility. The 
mechanical system shall be 
designed to prevent rever-

condition. Discharge air shall 
not be recirculated back to 
any parts of the facility.

Biosafety Level 3 with En-
hancements (BSL3-E) and 
Animal Biosafety Level 3 
(ABSL3-E) is particularly 
important for handling spe-

risk assessment. The team 
recommends the following 
enhancements: anteroom 
with dress-in, dress-out, 
shower out sequence, space for 
decontaminating large equipment and for the storage of clean equipment, 
gas tight isolation dampers or other technologies for facilitating laboratory 

-
-

state of the art by the time the building is constructed). See also Additional 
Enhancements for Agricultural Agent Permitting in the following section.

Biosafety Level 3 and Animal Biosafety Level 3 plus Additional Enhance-
ments for Agricultural Agent -

FIgure 11:  NWHC Necropsy Lab (CTA, 2013)



ments when high-risk organisms that are typically studied in large animals 
are permitted to be studied in small animals in BSL3-E or ABSL3-E when 
the research is done in primary containment devices. While pressure 
decay testing is not required for the rooms (since all work conducted with 
infectious materials is inside other primary containment devices and the 
room is a secondary containment barrier), it is required that all exhaust 

Biosafety Level 3 Agriculture (BSL3-AG) and Animal Biosafety Level 3 Ag-
riculture (ABSL3-AG) requires the facility to serve as the primary contain-
ment barrier in order to protect the worker but also has a great emphasis 
on protecting the environment from the escape of any hazardous agents. 

and the current USDA ARS manual. It is important to note that BSL3-Ag/
ABSL3-Ag facilities are designed with features ordinarily associated with 
BSL4 facilities as enhancements. Recommended characteristics include 

double pipe and leak alarms. Tunnels or other access capabilities to in-
spect the plumbing/piping systems are required. In addition, as with BSL4 
labs, a pressure decay test for duct work, doors with compressible gas-

required. Also note that any Class III Biological Safety Cabinets shall have 

of the environment against accidental release of an agent is critically es-
sential. 



In the course of developing the update to the 2011 Master Plan multiple 
-

ered with two options being fully developed for meeting the programmatic 
needs of the NWHC and the other DOI agencies moving to the site. The 

in this chapter. A breakdown of estimated project costs, along with antici-
pated schedules, has been developed for each of the options. Estimated 
project costs and construction sequencing schedules are included in the 
project cost and schedules section of this report.

The Site

The 24-acre USGS NWHC site is conveniently located on the west side of 
Madison in a residential and light commercial area. Good access is avail-
able to nearby state highway 12/14. The site is bordered by Hwy 12/14 
to the north, baseball diamonds on Forward Drive to the west, Schroeder 
Road to the south, and three-story apartment buildings to the east. 

Long Term Moderniza-
tion and Consolidation 
Master Plan
Consistent with USGS program, mission and facility requirements 
for NWHC and the other DOI agencies.



Currently the site can only be accessed from Schroeder Road, where a 
gate limits access to daytime hours. However, an easement exists which 
would allow the installation of a second access drive from the west off of 
Forward Drive. The site can best be described as gently rolling, with a 
combination of woodlands and prairie. Five buildings are currently on the 

building (1,900 SF), a maintenance garage (2,000 SF), and a small freezer 
building (200 SF). The buildings are located north of the center of the site 
and are well-screened by trees on the west, south, and east sides of the 
site. Trees and a berm partially hide the site from Hwy. 12/14 to the north. 
There are currently 98 parking stalls. 

Adequate room is available on the site to accommodate the additional 
buildings and parking that the existing and new tenants will require if 
thoughtful construction sequencing is followed. In contrast to the 2011 
plan, the site development concepts prepared as a part of this report 
utilize parts of the site where existing construction has taken place, in an 
attempt to minimize the amount of site development work required for the 
new construction.

Site Needs Analysis

With the exception of providing additional warehouse space very few 
-

gram continues to include: 

storage of vehicles, trailers and equipment.

ings

Level 3.

ties.



to the west

struction

Conceptual Site Design Recommendations

Based on the site program, the team prepared two conceptual design 
and phasing plans discussed in this chapter. The two options illustrated in 

(pros) and constraints (cons) for these concepts.

Pros-

of the NWHC, as well as those of the other agencies moving to 
the site.

laboration.

the current occupants.

since the design would not be limited by current building 
conditions.

design would be more cohesive.

would be more aesthetically pleasing than a single large lot.

scenario if USGS elected to sell the property.



Cons-

buildings.  Though operating costs should be slightly lower.

buildings.

period.

Relocation Options

The planning team also considered the implications of relocating the entire 

would include:

USGS to seek a third party developer to identify alternate prop-
erty, purchase and build new facilities for NWHC and all Madison 
area DOI agencies. USGS would engage in a lease to own ar-
rangement with the third party developer.
USGS to partner with the National Park Service and locate new 

south of Madison, WI.
USGS to seek partnerships with institutions of higher educa-
tion to share in resources for research and housing of NWHC 

option that seems the most viable.  It is our understanding that 

University as well as University of Wisconsin to partner with the 
NWHC to build the needed facilities on either campus.

When one considers a complete relocation, additional costs are associ-
ated with each of these scenarios not accounted for in the initial cost es-
timates illustrated as a part of the construction scenario.  Such additional 
costs would include:



land costs
additional infrastructure costs and 
lease costs

There are also advantages to the third party developer arrangement as 
well as the higher education partnership arrangement that require further 
study and investigation. These advantages include:

Shortened construction time
Smaller to no up front dollars spent on construction- (dependent 
on the negotiated agreement.)
Becomes an annual operating budget item rather than a capital 
expenditure.
In the case of a partnership with a institution of higher learning it 
becomes an opportunity to broaden both the university’s and the 
NWHC’s research capability.

Conceptual Building Design Recommendations

In the course of developing the update to the 2011 Master Plan, the plan-
ning team reviewed the preferred option from the 2011 Master Plan, vali-
dated the space needs of the NWHC and the proposed collocates.  The 
result of this validation process reduced the overall square footage need-

and lab building based on current standards and practices for research 

14 thru 18 in this chapter.  Great care and consideration was given to the 
technical and functional needs of the new buildings with acute attention 
being paid to the integration of research practices, adjacencies between 

systems. The two options were developed to meet the updated program-
matic needs of the NWHC and the other agencies moving to the site. 

of this chapter




















