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Date

Location Changed | Revisions

Section 8-2 8/2110 A. Water Closets:

8-2-10 A. Water closets shall be wall mounted, 6 4.0 to 5.0 liter per flush (LPF) (6 1.0 to 1.28

Page 8-16 gallon per flush (GPF)), siphon jet type; with electronic hands-free flushometer that

is hard wired on stand-by power.

Section 8-2 8/2/10 B. Urinals:

8-2-10 B. All urinals shall be wall mounted,4 2.0 to 3.0 LPF (+8 0.5 to 0.8 GPF), and of the

Page 8-17 siphon jet or blowout action type, with electronic hands free flush, hardwired on

stand-by power.

Section 8-2 8/2/10 e Electronic hands-free faucets with arc or gooseneck spouts, hard wired and on

8-2-10 C. stand-by power shall be provided for lavatories in public restrooms. Battery-

Page 8-17 powered operation is not acceptable. Laboratory sinks shall be rated for a water

flow of 8 L/min (2 GPM). Restroom’s lavatories with other than metering faucets
shall be rated for a water flow of 1.5 to 1.9 L/min (0.4 to 0.5 GPM). Restroom’s
lavatories with metering faucets shaII be rated for a water row of 0 8 to 1 L/mln
(0.2 to 0.25 GPM). ; : -

¥min (1.0 and 2.5 GPM). The cycle t|me (meterlng faucet) for pubhe restroom s
lavatory faucets shall be adjusted to maintain water conservation at not more than
1 liter per cycle (0.25 gallons per cycle).

Section 8-2 8/2110 Showers shall be rated for a water flow of 8 L/min (2.0 GPM).

8-2-10D.

Page 8-18

Section 6-3 8/2/10 A1 Hydronic pipe sizing:

6-3-00 A.1 Closed loop hydronic piping shall be sized per the following criteria:

Page 6-52 . Piping 56 100 mm (2 4 in.) and smaller shall be sized for a maximum velocity
of 42 1.83 m/s {4ps} (6 fps) and a maximum pressure drop of 0.4 kPa/m (4
ft./100 ft.) of piping.

. Piping larger than 86 100 mm (2 4 in.) shall be sized for a maximum velocity
of 3.0 m/s (10 fps) and a maximum pressure drop of 0.4 kPa/m (4 ft./100ft.) of
piping.

Section 6-1 5/12110 Winter 21 +1(70+2) 40+40 30+5

6-1-00 D.1

Page 6-3
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Section 6-1 5/12/10 These rooms shall be heated to maintain a space temperature of 20°C{68°C} 18°C

6-1-00D.9 (65°C).

Page 6-9

Section 6-1 5/12/10 Winter 21 +1(70+2) 40+140 30+5

6-1-00 F.1

Page 6-14

Section 6-1 5/12/10 The minimum outdoor air ventilation rate for laboratory space is 6 air-changes per

6-1-00 F.2 hour, regardless of space cooling load.

Page 6-14

Section 6-1 5/12/10 Winter 21 +1(70+2) 40+140 30+5

6-1-00 G.1

Page 6-17

Section 6-1 5/12/10 Mouse 18 (65) - 26 (79) 40—70 35+5(34)

6-1-00 G.1 Hamster 18 (65) — 26 (79) 40—70 35+5(34)

Page 6-17,18
(3) Refer To: “Ventilation Design Handbook on animal research facilities using
static microisolators”; Volumes | and I, November 1998, Farhad Memarzadeh, PhD,
P.E., NIH - Office of the Director, ORF Publication, Bethesda, MD
(4) Refer To ASHRAE 2005 Fundamentals Handbook, Chapter 10 “Environmental
Control For Animals and Plants”

Section 6-2 5/12/10 Air-handling units (AHU) shall be designed to provided N+1 reliability and maintain

6-2-00 A1 100% capacity in the event of a lead component failure.

Page 6-31

Section 6-2 5/12/10 Casings........

6-2-00 D. Exterior panel shall be +-624-mm-{16-gauge} 1.316 mm (18 gauge) solid G90 galva-

Page 6-34,35, nized steel. All interior panels shall be 4-346-mm-{18-gauge} 1.621 mm (16 gauge)

36 solid G90 galvanized steel.

The use of Turbulators is not acceptable.

Drain pans......
Drain pans shall extend a minimum of 12-in. downstream of the cooling coils.
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Section 6-2 5/12/10 Filter average efficiencies shall be MERV-8 (30%) and MERV-14 (95%) respective-

6-2-00 E. ly, based on ASHRAE Standard 624 52.2, atmespheric—dust-spot-test-efficiency

Page 6-39,40 Minimum Efficiency Reporting Value (MERV).
Average efficiency of the final filters shall be MERV-14 (95%), based on ASHRAE
Standard 624 52.2, atmespheric-dust-spet-test-efficieney Minimum Efficiency Re-
porting Value.
Humidifiers shall be steam atemizing separator type with jacketed steam injection,
which do not require a drain from the steam manifold. They may be located within
air-handling units or meunted-en installed in the supply air ductwork. Duct mounted
humidifiers steam distribution manifold shall be installed within a fully welded stain-
less steel ductwork section. The stainless steel section shall extend 0.6 m (2 ft.)
upstream the humidifier manifold and at least 2 m (6 ft.) downstream the humidifier
manifold.

Section 6-2 51210 VFDs shall have a manual bypass eempletely independent of the drive eabinet.

6-2-00 H.2

Page 6-42

Exhibit X6-3-B | 5/12/10 DD Un-pigmented polypropylene pipe, ASTM D4101, ASTM D2837, SDR 11 or

Page 6-76 schedule 80 ASTM-B2447, individual cap, sealed bag or ends.

Exhibit X6-3-C | 5/12/10 XXVI  Natural polypropylene, un-pigmented ASTM D4101, ASTM-D2839; fur-

Page 6-79 nished in sealed nitrogen-charged bag. Socket fusion style or IR butt fusion style
without use of embedded coils.

Section 4-5 512110 Bl e

4-5-10 B.1 maximum-flexibi

Page 4-45
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Section 4-5 5/12/10 C.3 Autoclaves:

4-5-00 C1 For maximum flexibility, an autoclave shall be provided on each floor where micro-

Page 4-41 biological research is performed. Sufficient space shall be provided in the autoclave
room to ensure easy access to the serviceable areas of the autoclave. The A/E
shall review the requirements of the building personnel when designing and specify-
ing autoclave space. Autoclave space shall be finished with epoxy coatings and
shall not have a suspended, acoustical ceiling. This area shall be thoroughly
caulked and sealed to promote cleanliness and reduce pest harborage. The space
shall have adequate exhaust capacity to remove heat, steam, and odors generated
by the use of the autoclave(s). A canopy hood shall be provided over each door of
the autoclave. The autoclave space shall operate at negative pressure to the sur-
rounding areas

Section 4-5 512110

4-5-00 C.2

Page 4-40 C.2 BSC Placement Requirements for All New Buildings and Renovations: (See
Appendix 1)

Appendix | 5/12/10 Biosafety Cabinet (BSC) Placement Requirements for new Buildings and Renova-

New Appendix tions

Section 9-1 51210

9-1-30 C.

Page 9-4
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Section 6-1 8/27/09

6-1-00 D.7.f

Page 6-8
Low flow fume hoods may be used at NIH as long as they meet ALL the require-
ments as outlined in the NIH / ASHRAE 110 Modified Fume Hood Testing Protocol.
In addition, fume hoods shall comply with the testing requirements of the listed NIH
onsite testing specification sections 15991, 15992 and Appendix E. 3 “Fume Hood
Testing and Alarm System.” The face velocity of low flow hoods should NEVER be
below 0.41 m/s (80 fpm).
Auxiliary air-type fume hoods shall NOT be used in any NIH facilities. In the event of
a retrofit application, the A/E shall investigate the capacities of the existing system
exclusive of the auxiliary air, and laboratory supply and exhaust system characteris-
tics. Once it has been established that the system can support the addition or re-
placement of an existing fume hood, this information shall be forwarded to the
project officer for approval before the design is allowed to proceed.

Section 7-3 8/27/09 There shall never be a condition in which the control system goes outside this range

7-3-00 E.1 for more than two minutes ergees-positive-for-mere-than-30-seconds. and direction-

Page 7-23 al airflow must be sustained by drawing air into the laboratory from “clean” areas
toward ‘potentially contaminated areas’. The laboratory shall be designed such that
under failure conditions the airflow will not be reversed.

Section 7-3 8/27/09

7-3-00 F.2

Page 7-25
The ventilation system must provide sustained directional airflow by drawing air into
the animal room from “clean” areas toward ‘potentially contaminated areas’. The
animal room shall be designed such that under failure conditions the airflow will not
be reversed.

Section 7-1 6/9/09

7-1-10B.1

Page 7-2
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Exhibit X1-5-A | 6/3/09 Request For Variance form updated.

Page 1-31

Section 6-1 6/3/09 Wet exhaust air from areas such as sterilizers, autoclaves, glass/dishwashers; glass

6-1-00 E.5 washers, cage washers, and pot-washing equipment, etc shall be captured by using

Page 6-13 canopy-type stainless steel hoods at each equipment entrance and exit.

Exhibit X6-2-B | 6/3/09 Low-pressure wet process exhaust air ductwork 500 (2} (11) Alum or ss

Page 6-50
(11) Wet exhaust air ductwork serving sterilizers, autoclaves, and cage washers
shall be stainless steel.

Section 6-2 4/23/09 Induction type terminal units shall not be utilized.

6-2-00 A.

Page 6-30 Laboratories that are provided with minimum required outdoor air ventilation and
filtration from a central supply air system, supplemental terminal conditioning units
shall be permitted to efficiently offset high cooling and heating loads without the use
of single pass air from the central system using the guidance in the following refer-
ences.

Reference;

1. Memarzadeh, “Energy Efficient Laboratory Design: A Novel Approach to Im-
prove

Indoor Air Quality and Thermal Comfort”; American Biological Safety

Association (ABSA) Journal, Vol. 12, No. 3, 2007

2. Memarzadeh, “Controlling Laboratory IAQ and Energy Costs”; Heating, Piping,
and Air-Conditioning Engineering (HPAC), October, 2007

Section 1-6 3/18/09 Placing Fume Hoods and Biological Safety Cabinets in laboratories shall comply

1-1-20 C. with the findings of the "Methodology for Optimization of Laboratory Hood Contain-

Page 1-6 ment - Volumes | and I, November 1996, Farhad Memarzadeh, PhD, P.E., NIH -
Office of the Director, ORF Publication, Bethesda, MD"

Section 2-3 3/18/09 Placing Fume Hoods and Biological Safety Cabinets in laboratories shall comply

2-3-00 with the findings of the "Methodology for Optimization of Laboratory Hood Contain-

Page 2-9 ment - Volumes | and |l, November 1996, Farhad Memarzadeh, PhD, P.E., NIH -

Office of the Director, ORF Publication, Bethesda, MD"
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Section 2-5 2/5/09

2-5-10 B.

Page 2-102
In BSL3 laboratories all procedures involving the manipulation of infectious mate-
rials must be conducted within a BSC (preferably Class Il or Class Ill), or other
physical containment devices.

Section 2-5 2/5/09 BSL3 Cabinettabeoratery: The BSL3 laboratory shall be designed to provide max-

2-5-10 C. imum containment of aerosolized infectious agents used in scientific research pro-

Page 2-102 grams. Due to the dangerous nature of such studies, aerosolization eceurs shall
occur inside a-Class-Hl-cabinet of the BSC, to ensure maximum protection of per-
sonnel and the surrounding environment

Section 2-5 2/5/09 HEPA filter testing requirements (IEST RP-CC034 1 {Sec.45} HEPA and ULPA Fil-

2-5-30 F.3. ter Leak Test {1999 or equivalent)

Page 2-106
All HEPA filters shall be tested using IEST-RP-CC001.3 or an APPROVED equiva-
lent test procedure. Poly-Alpha Olefin (PAO) shall be used in lieu of Di-Octyl Phtha-
late (DOP) as a traces gas.

Section 2-6 2/5/09

2-6-10 B.

Page 2-112
In ABSL3 areas all procedures involving the manipulation of infectious materials,
agents, and animals must be conducted within a BSC (preferably Class Il or Class
1), or other physical containment devices. These BSC s are exhausted through
HEPA filters in series by separate and independent exhaust systems. PPE, protec-
tive lab clothing, gloves and respiratory protection as required by the BMBL and the
DOHS shall be worn.

Section 2-6 2/5/09 HEPA filter testing requirements (IEST RP-CC034 1 {Sec.45} HEPA and ULPA Fil-

2-6-30 F.3. ter Leak Test {1999 or equivalent)

Page 2-119

All HEPA filters shall be tested using IEST-RP-CC001.3 or an APPROVED equiva-
lent test procedure. Poly-Alpha Olefin (PAO) shall be used in lieu of Di-Octyl Phtha-
late (DOP) as a traces gas.
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Appendix B 1/6/09 See Appendix A in the Facilities Development Manual.

Appendix E 1/6/09 NV room  Clearly, the AV om= terms will cancel out, and we are left with the

E.1 "~ simple exponent value of =n=; and we can, therefore, see that

Page E-1 Vo formula evolves to the following:
C=Coe"v™ =C,e The task for the consultant is simply to de-

termine the value of =n=, as a number of

Room Volumes, that corresponds to: (1) a decrease in the ambient concentration to
a level that is only 10% of the starting value (i.e. the ending concentration, =Cgo%,
has the value 0.1C,]; and (2) a decrease in the ambient concentration to a level that
is only 1% of the starting value [i.e. the ending concentration, Cgeg%=, has a value,
0.01C,).

Section 6-1 12/1/08 [For detailed calculations on downdraft table particle capture efficiency — See Ap-

6-1-00 G.5 pendix H]

Page 6-22

Section 7-1 11/19/08

7-1-10 B.1

Page 7-2

Section 1-10 11/18/08

1-10-20 guidance on

Page 1-72

Section 2-3 11/18/08 | Recommended Laboratory Shred Shared Support Requirements: 49 ¢ cold room,

2-3-10G.2 free standing equipment room and ice support room

Page 2-27
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Preface

The 2008 National Institutes of Health (NIH) Design Requirements Manual for Biomedical Laboratories and
Animal Research Facilities (DRM), formerly called the NIH Design Policy and Guidelines, is the only de-
tailed design requirements and guidance manual for biomedical research laboratory and animal research
facilities in the U.S. Compliance to the DRM, which promulgates minimum performance design standards
for NIH owned and leased new buildings and renovated facilities, ensures that those facilities will be of the
highest quality to support Biomedical research.

The Division of Technical Resources (DTR) in the NIH Office of Research Facilities (ORF) is responsible
for developing and maintaining the DRM. It is also responsible for reviewing and approving its content and
organization. DTR pursue, research and test state-of-the-art and innovative technology that may be appli-
cable to hiomedical research facilities, and incorporating research results and lessons-learned from the
design and construction of NIH's unique biomedical research facilities into the DRM. The DRM is a dynam-
ic document. Revisions are made as necessary. The Architect/Engineer (A/E) should refer to the revisions
page before each use of the DRM to note any updates that have been made since the last use. The entire
DRM will be revised on a three year cycle.

The DTR maintains state-of-the-art knowledge and develops new technologies to improve energy efficien-
cy, maintenance and operations.  ORF has conducted studies that are the basis for NIH's Bio-
Environmental Engineering Research Program. These studies have set numerous National and Interna-
tional Standards for Better Indoor Air Quality and Greater Energy Conservation. The following standard
setting organizations have adopted the NIH research findings: American National Standard Institutes
(ANSI), American Society of Heating and Refrigeration, and Air Conditioning Engineers (ASHRAE), The
American Institute of Architects (AIA) Academy of Architecture for Health, and the International Academy
on Indoor Air Quality The results of these studies are incorporated in the 2008 DRM and new information
will be added as it becomes available.

The 2008 edition constitutes a major restructuring and reorganization of the 2003 edition, with the addition
of a vast amount of new and updated information for the A/E to use in the facility design process. The con-
tent additions and updates are based on lessons learned, original research and state-of-the-art technology
and include:

a) NIH requirements for BSL/ABSL-3 & 4 (NEW)

b) Controls and Control Sequences (NEW)

C) NIH Commissioning Philosophy

d) NIH Decommissioning Philosophy

e) Enhanced vibration and noise criteria (NEW)

f) Strategy for an alternative means of performing pressure decay testing in a BSL-4 laboratory (NIH
Equivalency Strategy) (NEW)

) Caulking Checklist for Maximum Containment (NEW)

h) NIH Sustainability Philosophy and Requirements (NEW)

P-1



DTR established:

« 8technical committees and an Executive Steering Committee to advise on DRM content.

« The committees included Mechanical, Plumbing, Controls, Special Topics, Electrical, Architectural, An-
imal Facilities, and Biocontainment.

« During 2005/2006 there were over 250 meeting hours

« More than 150 participants contributing their time.

« Technical expertise was provided by the Office of Research Services (ORS), Divisions of Radiation
Safety (DRS), Occupational Health and Safety (DOHS), Fire Marshal (DFM), Police (DP), and Physical
Security Management (DPSM), NIH Institutes and Centers (IC), other federal agencies including the
Centers for Disease Control and Prevention (CDC), the Food and Drug Administration (FDA), and rep-
resentatives from the private sector.

The NIH Design Requirements Manual aligns the NIH facilities program with the ORF mission of: “Support-
ing NIH priorities by providing safe, secure, sound, healthy, and attractive facilities.” This manual also
aligns the ORF with a national imperative to be good stewards of America’s real property assets. We ex-
tend our sincerest thanks to all of the people who helped to make the NIH Design Requirements Manual a
reality.

IS/ August 27" 2008

Farhad Memarzadeh, Ph.D., P.E.
Director; Division of Technical Resources

/S/ August 27" 2008

Daniel G. Wheeland, P.E. Director; Office of Research Facilities Devel-
opment and Operations



Sponsors of the Design Requirements Manual

Farhad Memarzadeh, P.E., Ph.D.
Director, Division of Technical Resources
National Institutes of Health

Building 13

9000 Rockville Pike

Bethesda, Maryland 20892

Deborah Wilson, Ph.D.

Director, Division of Occupational Health and Safety
National Institutes of Health

Building 13

9000 Rockville Pike

Bethesda, Maryland 20892
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Section 1-1: Plan of the Manual
14-00  Policy s e
10 Procedures ' :
20 Information

30 Reporting Requirements

1-1-00  Policy

This section describes organization, main-
tenance, distribution and applicability of _.Jaf

the NIH Design Requirements Manual =

(DRM). This Manual supersedes all of the NIH Design Policy and Guidelines. The NIH De-
sign Requirements Manual is written in accordance with Section 3-4 “Design Guidelines” of
Volume I of the HHS Facilities Program Manual.

A. Manual Organization

1. The Design Requirements Manual consists of chapters, which represent major subject
categories. The chapters are further broken down into sections, each of which shall set
forth NIH design requirements and guidance with respect to NIH laboratory and vivarium
design and rehabilitation. Exhibits/Appendices are included in the manual as necessary
to disseminate examples, and additional detailed information.

2. The numbering system for manual chapters shall be as follows:

Example:
Chapter ..., 1
Section ..., 1-2
Sub-Section ............... 1-2-10
Paragraph .........cccocvvvnnnnn. A
Subparagraph ............. A1

Exhibit ................ X1-2-A
Exhibit ................ X1-2-B

The sections are generally organized in sub-sections as follows: Design Requirements, 1-1-
00; Design Guidance, 1-1-10; Design Information, 1-1-20; and Design Document Require-
ments, 1-1-30. EXCEPTION to the format: In the case of design policies in Chapter 1 they
are organized as follows: Policies, 1-1-00; Procedures, 1-1-10; Information, 1-1-20; and Re-
porting Requirements, 1-1-30.

1-1



NIH Design Requirements Manual
Section 1-1

3. Exhibits to sections of this manual are numbered by placing an "X" before the section
number and placing the exhibit letter immediately after the section number. As an ex-
ample, Exhibit B to Section 1-2 would be numbered Exhibit X1-2-B.

B. How to Use the Design Requirements Manual

The DRM is compiled for use by all divisions within r’ "
the Office of Research Facilities Development and

Operations (ORF) and the A/E’s designing labora-
tory and animal research facilities for NIH. The
DRM is organized by discipline. The Division of
Technical Resources (DTR) may be contacted ™ &
through the Project Officer for clarification of any g
particular requirement within the DRM. The appen- ==
dices include code references, design resources,
checklists, forms, and general information that will
assist in developing complete designs.

For ease of reference, portions of the DRM are interlinked within the body of the document.
Other helpful references provided throughout the DRM are hot-linked to Web sites, including
those found in the Appendices. The A/E shall contact the Project Officer for technical infor-
mation requirements or coordination with the appropriate personnel within NIH for technical
information required to complete a project.

C. Maintenance

1. The Standards and Policy Branch (SPB), DTR, ORF is responsible for the maintenance
of this manual.

2. Changes to the NIH Design Requirements Manual will be issued by the SPB.

3. Users of this manual are encouraged to submit proposed corrections, updates, and im-
provements to the Standards and Policy Branch for consideration.

4. ltis the Policy Branch’s standard practice to solicit input on proposed changes from af-
fected parties prior to publishing a change to the manual.

D. Distribution

1. The NIH Design Requirements Manual will be made available to each Office of Re-
search Facility Development and Operation (ORF) Project Officer, Contracting Officer,
and design contractor responsible for planning and design of NIH laboratories and viva-
riums. Compliance with NIH design guidelines and requirements outlined in the manual
is the responsibility of each NIH Contracting Officer, Project Officer and design contrac-
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tor. Appropriate distribution to the design contractors shall be assured by the Contracting
Officer.
2. The manual will also be updated and posted on the ORF Web site http://orf.od.nih.gov

E. Effective Date

This manual is effective August 27, 2008. Changes to the manual will be forwarded with an
ORF Issuance Notice. The date of the NIH Design Requirements Manual Issuance Notice
shown at the top of each page of each chapter/section shall be the effective date of the
change.

1-1-10 Procedures

A. Application

The NIH DRM establishes policy, design requirements and standards, and technical criteria
for use in planning, programming, and designing of new NIH owned biomedical laboratories
and animal research facilities and new additions to existing biomedical laboratories and an-
imal research facilities.

B. Facility Acquisitions

Facility acquisitions include the purchase and/or lease of existing structures or facilities by
the federal government. For owned facilities, the A/E shall determine during early planning,
what NIH life expectancy projections are for the particular facility and design to that expecta-
tion. Any proposed existing facility shall be evaluated prior to entering into a purchase or
lease agreement for its capability to comply with the DRM. A determination shall be made
for which elements of the DRM apply to the project based on the length of the lease.

C. Application of the DRM to Renovations
Application of the DRM to renovations shall be as required in the A/E contract. A general
conformance requirement in an A/E contract shall be interpreted as follows:

. Renovation that results in having an impact over 50% of the building area be in com-
pliance with to the DRM.
. Afull building gut renovation design shall be in complete conformance to the DRM.

D. Requirements by Reference:

The appendices list reference documents that shall be used in conjunction with the DRM.
All AJE work prepared for NIH shall conform to all requirements and recommendations of
the reference documents except where the written text of the DRM states other-wise. For
reference documents that are written as regulations, codes, or standards, all A/E work shall

1-3


http://orf.od.nih.gov/�

NIH Design Requirements Manual
Section 1-1

be in conformance as if the reference document were the written text of the DRM. For ref-
erence documents that are written as handbooks, recommendations or manuals, the refer-
ence document shall be used as described in the DRM or where not described in the DRM,
the ‘best practice’ methods recommended in the document shall be used.

1-1-20 Information

A. Guiding Principles from the HHS Facilities Program Manual as they relate to

the NIH Design Requirements Manual
Investment decisions with regard to agency real property assets need to be integrated with
and supportive of core mission activities to effectively manage and optimize real property
assets. To facilitate integrating real property asset management decisions with the agency
mission requires two elements — a clear under-standing of the agency’s mission that drives
the allocation and use of all available resources (human capital, physical capital, financial
capital and technology/information capital) and an effective decision-making framework.

HHS facilities shall be planned and delivered to best meet the functional, safety, and envi-

ronmental needs of the programs and missions they house.

. Environmental and Functional Needs: HHS buildings shall provide an environment in
which occupants can perform their work with maximum efficiency at the optimum level of
comfort. Real Property Management decision-making will support agency missions and
strategic goals. Appropriate levels of investment will be made in real property assets to
advance customer satisfaction.

. Safety, Health and Security: HHS buildings shall provide an environment that is safe and
healthy for occupants, and that, to the greatest extent possible, offers them maximum
protection during emergencies or disasters.

. Economy: HHS facilities shall be planned and delivered at the most reasonable cost in
terms of combined initial and long-term expenditures, without compromising other mis-
sion requirements. HHS will accurately inventory and describe all of its assets in order
that full and appropriate utilization of space can be promoted. Life-cycle cost-benefit
analysis shall be employed to explore alternatives for satisfying new requirements. HHS
will dispose of unneeded assets.

. Conservation and Resources: Energy and water conservation shall be given prime con-
sideration in the planning and delivery of HHS facilities. Products, materials, and sys-
tems shall be selected with a view toward maximizing the use of renewable resources.

. Preservation of historic and cultural resources shall be given full consideration in plan-
ning and delivery of HHS controlled real property assets and federally assisted undertak-
ings.

. Sustainable Design: The planning, acquiring, siting, designing, building, operating and
maintaining of HHS facilities shall take into consideration sustainable design principles
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including integrated design, energy performance, water conservation, indoor environ-
mental quality and materials.

B. Compliance with Codes and Standards

In accordance with Section 3-4 of the HHS Facilities Program Manual and 40 U.S.C. 3312
each NIH building shall be constructed or altered, to the maximum extent feasible, in com-
pliance with one of the nationally recognized model building codes and with other nationally
recognized codes including mechanical and electrical codes, fire and life safety codes, and
plumbing codes. Due consideration shall be given to all State and local zoning laws as if
the project were not being constructed or altered by a Federal agency. The Government
and its contractors shall not be liable for the cost of issuing local building permits or perform-
ing inspections for NIH construction. The Contracting Officer shall insert a clause in every
design and construction contract solicitation notifying prospective contractors of the statuto-
ry provisions of 40 U.S.C. 3112 (f) and (g).

The NIH main campus and headquarters is
located in Bethesda, Maryland. The NIH
has six field stations throughout the nation
located in Poolesville, Maryland; Baltimore,
Maryland; Hamilton, Montana; Research '
Triangle Park (RTP), North Carolina; Frederick, Maryland and New Iberia, Louisiana. Geo-
graphical requirements, local government mandates, and other unique design criteria are
not specifically mentioned in DRM since the design shall abide by state and local regula-
tions. However, there are specific issues in a remote region that may be in conflict with the
policies implemented by NIH in Bethesda, Maryland. If this occurs, the more stringent poli-
cy shall apply except as mandated by the applicable authority. The A/E is required to check
for site specific requirements, starting with the regional Project Officer and/or regional direc-
tor for remote NIH sites.

Specific requirements at RTP that deviate from criteria in the DRM include but are not li-
mited to:

. Authority Having Jurisdiction (AHJ) for Fire Protection.

. County permitting.

. Interface with DOHS/ORF.

Specific requirements at Rocky Mountain Laboratories (RML) that deviate from criteria in
the DRM include but are not limited to:

. Special bracing design in 2B seismic zone designation.
. 100% stand-by power versus load-shedding requirements.
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. Special storm water management treatment due to gravel site.
. City-mandated special manhole requirements.

. City-mandated videotaping requirements.

. Unique traffic and noise standards.

. Historic Core.

C. Biosafety Levels

Laboratories involving research with biological materials are classified into four biosafety
level (BSL) categories (BSL1, BSL2, BSL3, and BSL4). These categories are outlined in
detail in the Biosafety in Microbiological and Biomedical Laboratories (BMBL) issued by the
CDC and NIH. Animal research facilities house animals in an appropriate species-specific
environment that meets or exceeds all applicable policies, guidelines, and regulations as
outlined in the Institute of Laboratory Animal Resources (ILAR) Guide for the Care and Use
of Laboratory Animals (the “Guide”), BMBL, Public Health Service (PHS) policy, and Animal
Welfare Regulations. In addition, laboratories shall meet the minimum requirements to be
accredited by the Association for Assessment and Accreditation of Laboratory Animal Care
International (AAALAC). These facilities are classified into four animal biosafety level
(ABSL) categories (ABSL1, ABSL2, ABSL3, and ABSL4).

BSL3/ABSL3 is referred to as “containment” and BSL4/ABSL4 is referred to as “high con-
tainment” biomedical laboratory and animal research facilities.

All laboratory and vivarium practices in NIH facilities, at a minimum shall meet BSL2 re-
quirements. BMBL facility design requirements for laboratories operating at the BSL2 level
require primary containment equipment such as BSCs autoclaves, bench top sink and pass
through air. The ABSL2 animal facility requires autoclaves, hand washing sinks in the ani-
mal rooms and a mechanical cage washer. Division of Occupational Health and Safety
(DOHS) along with research program officials shall approve the decision to design for biosa-
fety levels higher than BSL2.

Placing Fume Hoods and Biological Safety Cabinets in laboratories shall comply with the
findings of the "Methodology for Optimization of Laboratory Hood Containment - Volumes |
and I, November 1996, Farhad Memarzadeh, PhD, P.E., NIH — Office of the Director, ORF
Publication, Bethesda, MD"

1-1-30  Reporting Requirements

The DRM is a document that shall be used in Pre-Project Planning and reported and scored
in the Project Definition Rating Index (PDRI) in accordance with Section 2-4 in Volume | of
the HHS Facilities Program Manual.
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Section 1-2: Definitions

1-2- 00 Policy
10 Procedures (Reserved)
20 Information (Reserved)

30 Reporting Requirements (Reserved)

1-2-00  Policy

This section establishes definitions of terms used in this manual and NIH facility design pro-
grams. This section will assist users of the manual in understanding and properly applying
certain terminology to the design process. These definitions and all other definitions in this
Manual must be read consistently with all other similar relevant definitions set forth in any
other potentially relevant and applicable laws, regulations and similar government-wide re-
quirements.

The following terms are defined as they relate to the NIH Design Requirements Manual.

Adaptability - Adaptability is the ability to adjust to changing conditions or requirements un-
der both normal and emergency conditions. One example would be that the Mechanical,
Electrical and Plumbing (MEP) systems can accommodate changes in ventilation rate, tem-
perature, and power.

Agency - In very general terms, an administrative unit of government. A Department Oper-
ating Division (OPDIV) is any of the agencies under the Department of Health and Human
Services, which is responsible for the conception, planning, programming, budgeting, and/or
execution of a program(s) and any associated operating functions.

Alterations — Improvements that consist of any betterment or change to an existing property
to allow its use for a different purpose or function. See also the definition of “Improve-
ments”.

Architect-Engineer Services (as defined in 40 USC 1102 and the FAR) -

A. Professional services of an architectural or engineering nature, as defined by State
law, which are required to be performed or approved by a person licensed, regis-
tered, or certified to provide such services;

B. Professional services of an architectural or engineering nature performed by contract
that are associated with research, planning, development, design, construction, alte-
ration, or repair of real property; and

C.  Such other professional services of an architectural or engineering nature, or inci-
dental services, which members of the architectural and engineering professions
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(and individuals in their employ) may logically or justifiably perform, including studies,
investigations, surveying and mapping, tests, evaluations, consultations, compre-
hensive planning, program management, conceptual designs, plans and specifica-
tions, value engineering, construction phase services, soils engineering, drawing re-
views, preparation of operating and maintenance manuals, and other related servic-
es.

As-Built Drawings - Construction drawings revised to show specific details changes made
during the construction process, based on record drawings (marked-up prints, drawings and
other data) furnished by the Con-tractor to the Government. The drawings shall clearly
identify that they are the ‘As-Built’ drawings.

Basic Services: The services performed by an architect-engineer during the following five
phases of a project: schematic design; design development; construction documents; bid-
ding or negotiation; and contract administration.

Biosafety Levels: There are four biosafety levels which consist of combinations of laborato-
ry practice and techniques, safety equipment, and laboratory facilities. Each combination is
specifically appropriate for operations performed for the documented or suspected route of
transmission of infectious agents.

Biosafety Level 1: Practices, safety equipment, and facility design and construction are ap-
propriate for work with defined and characterize strains of viable microorganisms not known
to cause disease in healthy adult humans.

Biosafety Level 2: Practices, safety equipment, and facility design and construction are ap-
propriate for work with a broad spectrum of indigenous moderate risk agents that are
present in the community and associated with human disease of varying severity.

Biosafety Level 3: Practices, safety equipment, and facility design and construction are ap-
propriate for work with indigenous and exotic agents with a potential for respiratory trans-
mission and which may cause serious and potentially lethal infection. At Biosafety Level 3
more emphasis is placed on primary and secondary barriers to protect personnel in conta-
gious areas, the community, and the environment from exposure to potentially infectious
aerosols.

Concepts - Drawings, sketches and/or graphics showing alternatives used to define a
project’s scope during the programmatic phase of the project.
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Construction — The erection of a building, structure or facility, including the installation of
equipment, site preparation, landscaping, associated roads, parking, environmental mitiga-
tion and utilities, which provides space not previously available. It includes freestanding
structures, additional wings or floors, enclosed courtyards or entryways, and any other
means to provide usable program space that did not previously exist (excluding temporary
facilities). Construction projects are capitalized in accordance with the accounting principles
of the Federal Accounting Standards Advisory Board (FASAB). See Section 2-1 of Volume
| of the HHS Facilities Program Manual for additional information.

Containment Laboratory — This laboratory employs engineering controls for managing infec-
tious materials in the laboratory environment where they are being handled or maintained.
The purpose of containment is to reduce or eliminate exposure to laboratory workers, other
persons and the outside environment to potentially hazardous agents. See Biosafety Level
3.

Containment Vivarium - The vivarium facility is to be designed to house animals infected
with potentially lethal disease for the purpose of research at Biosafety Level 3.

Construction Codes — Any set of standards set forth in regulations, ordinances or statutory
requirements of a local, state, or federal governmental unit relating to building construction
and occupancy, adopted and administered enforced for the protection of the public health,
safety and welfare, and the environment.

Construction Documents Phase — The third phase of the architect-engineer’s basic services.
In this phase the architect-engineer prepares from the approved design development docu-
ments, for approval by the Government, the working drawings and specifications and the
necessary bidding information.

Construction Management - A professional service that applies effective management tech-
niques to the planning, design, and construction of a project from inception to completion for
the purpose of controlling time, cost and quality, as defined by the Construction Manage-
ment Association of America (CMAA).

Construction Manager - A person, firm or business organization with the expertise and re-
sources, who has the responsibilities under contract to the Government for coordination and
accomplishment of overall project planning, design and construction.

Contract (as defined by FAR) — A mutually binding legal relationship obligating the seller to
furnish the supplies or services (including construction) and the buyer to pay for them. It
includes all types of commitments that obligate the Government to an expenditure of appro-
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priated funds and that, except as otherwise authorized (by the FAR), are in writing. In addi-
tion to bilateral instruments, contracts include (but are not limited to) awards and notices of
awards; job orders or task letters issued under basic ordering agreements; letter contracts;
orders, such as purchase orders, under which the contract becomes effective by written ac-
ceptance or performance; and bilateral contract modifications.

Contract Documents - Those documents that comprise a contract, e.g., in a construction
contract, the government contractor agreement (Standard Form 252, General Provisions
and Clauses, Special Contract Requirements, other provisions in the Uniform Contract For-
mat, specifications, plans and/or drawings, all addenda, modifications, and changes thereto,
together with any other items stipulated as being specifically included.)

Contracting Officer - An individual who has the authority to execute a contract on behalf of
the Government of the United States of America. This individual is the sole authorized
agent in dealing with the contractor. The Contracting Officer has authority to negotiate and
execute contracts on behalf of the Government and to make changes, amendments, ap-
prove payments, terminate contracts, and close out contracts upon satisfactory completion.

Contracting Officer's Technical Representative (COTR) —The Project Officer or other autho-
rized representative that is designated by the Contracting Officer.

Contractor - The person, firm, or corporation with whom the Government has executed a
contract, that is responsible for performing the work.

Cost-Benefit/Cost Effectiveness Analysis — Cost-Benefit/Cost Effectiveness Analysis is a
mechanism to determine the best solution to satisfy facility requirements by exploring and
comparing the economics of alternatives such as leasing, constructing a new facility, reno-
vating an existing structure or an addition/alteration option.

Decontamination - The removal of biological agents by disinfection or autoclaving; the neu-
tralizing and cleaning-out of acid and corrosive materials; and the removal, destruction, or
neutralizing of toxic, hazardous or infectious substances.

Design-Bid-Build (as defined by FAR) - The traditional delivery method where design and
construction are sequential and contracted for separately with two contracts and two con-
tractors.

Design-Build (as defined by FAR) - Combines design and construction in a single contract
with one contractor.
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Durability - Durability is the ability to resist weathering, chemical attack, abrasion, impact,
and other conditions of ordinary service for a cost effective life span or expected use, while
having the quality of enduring maintenance such as washing and sanitizing with appropriate
cleansers. Life expectancy, expected use, and life cycle costs will vary depending on the
type of facility; the geographic location; and whether the facility is owned or leased and
these other factors maintenance, material, and equipment quality.

Expandability - Expandability is the ability to enlarge at minimal cost. Expandability refers to
expanding within set boundaries of a facility by demounting walls or by expanding the build-
ing footprint.

Facility - A building or group of buildings, a structure, utility system, the site and/or environs
associated with the above.

Facility Project Budget — A summary of all anticipated project costs necessary for a con-
struction, improvement or repair project to complete planning, design, construction, and ac-
tivation including equipment and result in a fully operational facility . The source(s) of fund-
ing shall be identified in the project’s budget. The facility project budget is documented on
the HHS Form 300, Facility Project Approval Agreement.

Facility Project Approval Agreement (FPAA - HHS Form 300) - A written agreement be-
tween designated OPDIV officials (i.e., Project Manager, Project Director and OPDIV Board
Member) and the Department evidencing the OPDIV’s commitment to execute a particular
project. A FPAA is required for all facility construction and improvement projects exceeding
$1 million and all repair projects exceeding $3 million. The FPAA documents the project’s
scope and description, basis of need, funding source(s), and total cost from all sources. It
identifies project schedule milestones, including completion of design, construction, activa-
tion and operational phases.

Fast Track Construction - A scheduling process in which design and construction activities
overlap. Design documents and equipment and trade subcontracts are released incremen-
tally or in phases.

Federal Acquisition Requlation (FAR) — The basic policy governing federal agency acquisi-
tions. The FAR contains legal requirements, regulations, and policies that bear on contract-
ing. The FAR is available electronically via the internet at http://farsite.hill.af.mil/vffara.htm or
http://www.acquisition.gov/comp/far/index.html.  There are many other useful websites
available for FAR research that also includes agency specific supplements to the FAR.
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Federal Agency (as defined by Federal Management Regulations [FMR]) - Any executive
agency or any establishment in the legislative or judicial branch of the Government (except
the Senate, the House of Representatives, and the Architect of the Capitol and any activities
under that person’s direction).

Federal Government Real Property Services Provider - Any federal government entity oper-
ating under, or subject to, the authorities of the Administrator of General Services, that pro-
vides real property services to federal agencies. This definition also includes private sector
firms under contract with federal agencies that deliver real property services to federal
agencies. This definition excludes any entity operating under, or subject to, authorities oth-
er than those of the Administrator of General Services.

Flexibility - Flexibility allows multiple choices or will accommodate future program changes.
Flexibility includes adaptability, versatility, interchangeability and expandability.

General Services Administration (GSA) - Acting by or through the Administrator of General
Services, or a designated official to whom functions under this part have been delegated by
the Administrator of General Services.

Gross Area - The total square footage/square meters in a building for all floors from the out-
side face of exterior walls, disregarding such architectural projections as cornices, but-
tresses, and roof overhangs. Gross area includes all research and administrative space,
retail space, and other areas such as vending machine space and storage. Gross area also
includes major vertical penetrations such as shafts, elevators, stairs, or atrium space. This
figure is used in defining construction costs for facilities. See Section 2-7 Volume | of the
HHS Facilities Program Manual for additional information.

Historic Properties - Properties listed on the National Register of Historic Places or deter-
mined by the Federal Preservation Officer in consultation with the cognizant State Historic
Preservation Officer (SHPO) or Tribal Historic Preservation Officer (THPO) to be eligible for
listing on the National Register of Historic Places based on National Register Criteria.

Holding Agency - The executive agency that has accountability for the property involved.

Improvements (Renovations/Alterations) - Any betterment or change to an existing property
to allow its continued or more efficient use within its designated purpose (Renovation), or for
use for a different purpose or function (Alteration). Building improvements also include im-
provements to or upgrading of primary mechanical, electrical, or other building systems, and
site improvements not associated with construction projects. Improvements typically in-
crease the useful life of a facility and are capitalized against the existing property in accor-
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dance with the accounting principles of the FASAB. See Section 2-1 Volume | of the HHS
Facilities Program Manual for additional information.

Interchangeability - The ability to change or replace components with something else

Laboratory - Buildings used directly in basic or applied research in the sciences (including
medicine) and in engineering, such as medical laboratories, meteorological research labora-
tories; and buildings used in designing, developing and testing prototypes and processes for
chemistry and physics. This category excludes medical and industrial laboratories used for
routine testing.

Landholding Agency - The federal agency that has accountability for the property involved.
For the purposes of this definition, accountability means that the federal agency reports the
real property on its financial statements and inventory records

Lease — Specific rights to real property that have been assigned to the Federal Government
for a defined period of time. A federal lease is both a conveyance and contract to possess
and use real property for a pre-determined period of time.

Life Cycle Cost - The total cost of owning, operating, and maintaining a building over its
useful life, including its fuel and energy costs, determined on the basis of a systematic eval-
uation and comparison of alternative building systems; except that in the case of leased
buildings, the life cycle cost shall be calculated over the effective remaining term of the
lease.

Model Building Codes - Regional building codes adopted as law by local jurisdictions.

Nationally Recognized Standards - Encompasses any standard or modification thereof
which:

A. Has been adopted and promulgated by a nationally recognized standards-
producing organization under procedures whereby those interested and affected
by it have reached substantial agreement on its adoption, or

B. Was formulated through consultation by appropriate federal agencies in a man-
ner, which afforded an opportunity for diverse views to be considered.

Net Area/Net Space - Net Area or Net Space, refers to those portions of the facility available
to use for program operations and for supply storage, building maintenance/operation, and
other necessary support functions. Net Area is measured from the inside of the permanent
exterior wall to the near side of permanent walls separating the area from stairwells, eleva-
tors, mechanical rooms, permanent corridors, or other portions of the building not catego-
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rized as Net Space Area in the program of requirements document. In calculating net area,
no deduction is made for columns and projections that are necessary to the building. How-
ever, deductions shall be made for large duct and elevator shafts passing through it. See
Section 2-7 for additional information.

Net Assignable Square Footage - The area of a floor or office suite that is suitable for occu-
pancy including secondary corridors. It excludes common or shared space that cannot be
reasonably assigned for program purposes such as main egress corridors, hazardous waste
marshaling areas on the loading dock, and other non-programmable space.

Office - Buildings primarily used for office space.

OPDIV Facilities Manager - The person in each HHS Operating Division, responsible for
managing the OPDIV's facilities program (i.e. Director, Office of Research Facilities Devel-
opment and Operations).

Owned — The Federal Government has fee simple interest in the real property

Pre-Project Planning - Process for developing sufficient strategic information through which
HHS land-holding OPDIVs can address risk and determine required resources for success-
ful construction projects.

Program Justification Document (PJD) - One of the planning and programming documents
that the OPDIV may develop for obtaining approval for the project and its scope, for identify-
ing potential environmental impacts, and for developing a cost estimate for inclusion in the
HHS budget. Generally, the PJD includes an Introduction, General Overview, Space and
Occupancy Summary, Staffing Summary, and an Executive Summary. To form a Program
of Requirements (POR), technical requirements are attached to the PJD.

Program of Requirements (POR) - One of the planning and programming documents that
the OPDIV may develop that describes the proposed facility. It includes estimates of design
and construction costs, space requirements, environmental requirements, and other pro-
gram information. Although normally developed by the program OPDIV, resource availabili-
ty and time constraints may dictate that the POR be developed by a private A/E firm. Addi-
tional requirements for the POR are found in Chapter 2.

Project Definition Rating Index (PDRI) - A pre-project planning tool developed by the Con-
struction Industry Institute (Cll) that measures how complete the project scope has been
defined. The PDRI score is required as part of the submission of OPDIV Facility Project
Approval Agreements (HHS-300).
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Project Officer - The government representative legally designated by the Contracting Offic-
er as the authorized technical representative for administering A/E, construction and/or ser-
vice contracts on behalf of the Contracting Officer, exclusive of contractual matters. The
Project Officer is not authorized to issue any instructions or directions which affect any in-
creases or decreases in the scope of work or which would result in the increase or decrease
of the cost of the contract or a change in performance period of the contract.

Public Area - Any area of a building, which is ordinarily open to members of the public, in-
cluding lobbies, courtyards, auditoriums, meeting rooms, and other such areas not assigned
to a lessee or occupant agency.

Public Body - Any State of the United States, the District of Columbia, the Commonwealth of
Puerto Rico, the Virgin Islands, or any political subdivision, agency, or instrumentality of the
foregoing.

Real Property - Any interest in land (together with the improvements, structures, and fixtures
located thereon) under control of any federal agency, except the public domain, or lands re-
served or dedicated for national forest or national park purposes.

Record drawings — The drawings submitted by a contractor or subcontractor at any tier to
show the construction of a particular structure or work as actually completed under the con-
tract.

Renovation — Improvements that consist of any betterments or changes to an existing prop-
erty to allow it's continued or more efficient use within its designated purpose. See also the
definition of “Improvements.”

Rentable Area — The (square footage) for which rent can be charged. Generally it is the
gross area of the full floor less the area of all vertical penetrations (elevator shafts, stair-
wells, mechanical shafts etc.) Rentable area can be measured in many ways, but the most
common measurement for office buildings is according to Building Owners and Managers
Association (BOMA) standards.

Schematic Phase - The first phase of the architect-engineer’s basic services. In this phase,
the architect-engineer prepares schematics consisting of drawings and other documents
illustrating the scale and relationship of project components for approval by the Govern-
ment. The architect-engineer also submits to the Government a statement of probable con-
struction cost.
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Scope of Work (sometimes, referred to as ‘Scope’) — The narrative description of a project
including the physical size and characteristics, functions, and special features.

Stakeholders - Individuals and organizations who are involved in or may be affected by the
undertaking.

Standards — Something considered by an authority or by general consent as a basis of
comparison; an approved model. Standards tell the user how something is commonly done
and are usually regarded only as recommendations that do not have the force of law. Na-
tionally recognized standards are frequently collected as reference information when codes
are being prepared. In many instances, entire sections of the standards are adopted into
the regulated codes by reference, and then be-come legally enforceable.

Statement of Work - The Statement of Work is a document in the acquisition process that
describes the work to be performed or the services to be rendered, defines the respective
responsibilities of the Government and the contractor, and provides an objective measure
so that both government and the contractor will know when the work is complete and pay-
ment is justified. Common elements of the Statement of Work are Background, Project Ob-
jectives, Scope of Work, Detailed Technical Requirements, Deliverables, Reporting, Sche-
dule, Special Considerations, and References.

Usable Square footage — (Also referred to as “office area”.) The secured area (square foo-
tage) occupied exclusively by tenant within a tenant's leased space. The useable area
times the load factor for common area results in rentable area on which rent is charged.
Useable area can be measured in many ways, but the most common measurement for of-
fice buildings is according to BOMA standards. It does not include restrooms, elevator
shafts, fire escapes, stairwells, electrical and mechanical rooms, janitorial rooms, elevator
lobbies, or public corridors (for example, a corridor leading from the elevator lobby to the
entrance of a tenant's office).

Versatility - Versatility is the ability to rearrange items within a space. For example, use of
modular components within a lab or animal facility allows for relatively easy change out if
there is a program change.
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Section 1-3: Abbreviations and Acronyms

1-3- 00
10
20
30

1-3-00

Policy (Reserved)
Procedures (Reserved)
Information

Reporting Requirements (Reserved)

Information

The following list of abbreviations and acronyms is provided for the benefit of the reader.

AD
AJE
AAALAC

ABA
ABSL
AC
ACH
ACI
ADA
AFF
AHJ
AHU
Al
AlA
ACI
AISC

AM
AMCA
ANSI

AO

APR
APs
ASCE
ASHRAE

ASME

ASPE

ASSE

Analog to Digital

Architect and Engineer

Association for Assessment and Ac-
creditation of Laboratory Animal Care
Architectural Barriers Act

Animal Biosafety Level

Alternating Current

Air Changes per Hour

American Concrete Institute

American with Disabilities Act

Above Finish Floor

Authority Having Jurisdiction

Air Handling Unit

Analog Input

American Institute of Architects
American Concrete Institute

American Institute of Steel Construc-
tion

As Manufactured

Air Movement and Control Association
American National Standards Institute
Analog Output

Air Pressure Resistant

Access Points

American Society of Civil Engineers
American Society of Heating, Refrige-
rating, and Air-Conditioning Engineers
American Society of Mechanical Engi-
neers

American Society of Plumbing Engi-
neers

American Society of Sanitary Engi-
neering
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ASTM

ATC
ATS
AV
AWG
AWG

AWWA

BAS
B&F
BCP
BFP
Bl

bit
BMBL

BO
BOCA

BOMA

BSC
BSL

CADD
CAN
CAT
CAV
CBM

American Society for Testing and Ma-
terials

Automatic Temperature Control
Automatic Transfer Switch

Audio Visual

American Wire Gauge (Gage)

Average Water Gauge; American
Welding Society; Animal-watering Sys-
tem

American Water Works Association

Building Automation System

Building and Facilities

Breaker Control Panel

Backflow Prevention

Binary Input

Binary Digit

Biosafety In Microbiological And Bio-
medical Laboratories

Binary Output

Building Officials and Code Administra-
tors, International

Building Owners and Managers Asso-
ciation

Biological Safety Cabinet

Biosafety Level

Computer-aided Design and Drafting
Common Accounting Number
Computed Tomography

Constant Air Volume

Certified Ballast Manufacturers Asso-
ciation
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CCC
CDC

Clinical Center Complex
Centers for Disease Control and Pre-
vention

CD-ROM Compact Disk Read Only Memory

CEE
CG
CGA
CHW
CIT
CMU
CNG
CO
C0?
COTR

CPF
CPS
CPT
cQM
CRF
CRI
CRSI
CSl
CSA/CD

CT
CTIVS

CW
Cx

D&T
DC
DCPM

DDC
DDS
DEP
DFM
DFP
DGR
DIL
DISS
DNA
DNST

DOE

Central Elevator Electronics

Compressed Gas

Compressed Gas Association

Chilled Water

Center for Information Technology

concrete masonry units

Compressed Natural Gas

Contracting Officer

Carbon Dioxide

Contracting Officer's Technical Repre-

sentative

Controlled Permeability Form

Cycles per Second (Hertz)

Control Power Transformer

Construction Quality Management

Capital Recovery Factor

Color Rendering Index

Concrete Reinforcing Steel Institute

Construction Specification Institutes
Carrier  Sense  Access/Collision

Detect(ion)

Current Transformer

Collaborative Technology Innovation

and Video Services Group

Cold Water

Commissioning

Diagnostic and Treatment

Direct Current

Division of Capital Project Manage-
ment

Distributive Digital Control

Distribution Duct System

Division of Environmental Protection
Division of Fire Marshal

Division of Facilities Planning
Dedicated Ground Riser

Dynamic Insertion Loss

Diameter Index Safety System
Deoxyribonucleic Acid

Division of Network Systems and Tele-
communications

Department of Energy
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DOHS

DOT
DPM
DPSAC

DPSM

DRM

DRS
DSEIS

DTR
DVD

DWV

EIA
ECB
EDP
EDDP
EDS
EF
EM
EMC
EMI
EMO
EMR
EMT
EPA
EPR
ERP
ESRS

ETL
EtO

FACS
FAR
FCC
FCP
FD
FDA
FF
FFE

Division of Occupational Health and
Safety

Department of Transportation

Division of Property Management
Division of Personnel Security and
Access Control

Division of Physical Security Manage-
ment

Design Requirements Manual for Bio-
medical Laboratories and Animal Re-
search Facilities

Division of Radiation Safety

Division of Scientific Equipment and
Instrumentation Services

Division of Technical Resources

Digital Versatile Disc (formerly digital
video disc)

Drain Waste Vent

Electronic Industries Association
Environmental Compliance Branch
Electronic Data Processing
Emergency Diesel Distribution Panel
Emergency Distribution Panel
Exhaust Fan

Electron Microscope

Electrical Metal Conduit
Electromagnetic Interference
External Manual Operator

Elevator Machine Room

Electric Metallic Tubing

Environment Protection Agency
Ethylene-Propylene Rubber
Effective Radiated Power

Electron Spin Resonance Spectrosco-
Py

Electronic Testing Laboratory
Ethylene Oxide

Fluorescence-Activated Cell Sorter
Federal Acquisition Regulations
Federal Communication Commission
Forest Conservation Plan

Fire Department

Food and Drug Administration

Floor Flatness

Facilities Furniture and Equipment
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FL Floor Levelness

FM Fire Marshal

FMB Facility Branch Manager

FMR Federal Management Regulations

FOIA Freedom of Information Act

FRPs  Fiberglass Reinforced Panels

FTE Full-time Equivalent

GFCI Ground Fault Circuit Interrupter

GFI Grand Fault Interrupting

GSA General Service Administration

GW Grease Waste

GWB  Gypsum Wallboard

HEPA  High-Efficiency Particulate Air

Hg Hydrargentum/hydrargyrion (Mercury)

HHS U.S. Department of Health and Human
Services

HID Human Interface Devices; or High In-
tensity Discharge

HIR Halogen Infrared

HOA Hands-Off-Automatic

HVAC  Heating Ventilation and Air Condition-
ing

HW Hot Water

HWR Hot Water Recirculating

/0 Input/Output

IAQ Indoor Air Quality

IBC International Building Codes

IC Institute or Center

ICC International Code Council

ICU Intensive Care Unit

IDC Initiating Device Circuits

IDF Intermediate Distribution Frame

IEC International  Electro-technical Com-
mission

IED Intelligent Electronic Device

IEEE The Institute of Electrical and Electron-
ics Engineers Inc.

IESNA  llluminating Engineering Society of
North America

IETA International Electrical Testing Associ-
ation

IFC Industry Foundation Classes

IMC Intermediate Metal Conduit

IPM Integrated Pest Management

ISC Interagency Security Committee
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KCMIL

LA
L/s
LAN
LCD
LED
LOD
LP
LPI
LS
LSC
LV
LW

MA
MBC
MCB
MCC
MDE
MDF
MEP
MG
MH
MLO
MOU
MOV
MPW
MR
MRI
MS
MSDS
MW

NAC
NC

NEBB

NEC
NEMA

NESC
NFC
NETA
NFPA
NHP

Thousand Circular Mils

Laboratory Air

Liters per Second
Local Area Network
Liquid Crystal Display
Light-Emitting Diode
Limits of Disturbance
Low Pressure
Lightning Protection Institute
Limit Switch

Life Safety Code
Laboratory Vacuum
Laboratory Waste

Medical Air

Modular Building Controller

Main Circuit Breaker

Motor Control Centers

Maryland Department of Environment
Main Distribution Frame
Mechanical/Electrical/Plumbing
Medical Gas

Metal Halide

Main Lugs Only

Memorandum of Understanding
Metal Oxide Varistor

Medical Pathologic Waste
Magnetic Resonance

Magnetic Resonance Imaging
Mass Spectrophotometry
Manufacturer's Safety Data Sheet
Molecular Weight

Notification Appliance Circuits

Noise Criteria or Normally Closed
(switch)

National Environmental Balancing Bu-
reau

National Electric Code

National Electrical Manufacturers As-
sociation

National Electrical Safety Code
National Fire Codes

National Electrical Testing Association
National Fire Protection Association
Non-Human Primates
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NICET

NIH
NIOSH

NIST

nm
NMR
NO
NRC
NSF

NTP

O&M
OA

oD
ODBC
OLE DB

OMAR

oQM
OR
ORFDO

ORS
