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                                                   SAVH-02091 
 

SECTION 02091 
 
PCB BALLASTS, TRANSFORMERS AND HAZARDOUS WASTE LAMP AND OTHER MISCELLANEOUS 

HAZARDOUS BUILDING MATERIALS REMOVAL AND RECYLING 
 
PART 1   GENERAL 
 
Buildings 710, 736 and 739 are scheduled for demolition.  All hazardous 
building materials shall be removed from these buildings prior to 
demolition.  Any material, which is encountered, that has not been 
identified by the Hazardous (Building) Materials Survey shall be brought to 
the attention of the Contracting Officer.  Electrical fixtures, classed as 
'Hazardous Waste Lamps' (HWL) found in these buildings include (but may not 
be limited to) fluorescent downlights with compact troffers.   These 
fixtures are to be removed prior to demolition after all asbestos containing 
materials have been removed.  Fixtures are regulated based upon the presence 
of PCB containing electrical equipment.  HWLs are regulated due to the 
mercury contained in the lamps.  All ballasts were assumed PCB ballast 
without inspection.  Lighted exit signs, when found, were assumed to be 
fluorescent replacements, although some may be incandescent.  Incidental 
spare bulbs found in utility rooms and closets are included in this 
estimate.  Utility (streetlight) metal halide lamps are not included in this 
estimate.  Quantities are listed in the Hazardous (Building) Materials 
Survey associated with each building. 
 
The Contractor shall verify number and type of HWLs and ballasts to be 
removed and recycled.  Estimated The State of Georgia and the Federal EPA 
considers unbroken mercury containing lamps as universal waste.  Unbroken 
lamps shall be packed and shipped with applicable Department of 
Transportation Labeling.  They do not need full hazardous materials 
manifesting.  They do require a Universal Waste "Bill of Lading" and a state 
of Georgia "Universal Waste" (GAU) number.  Broken HWL are considered 
"Hazardous Waste" and RCRA and DOT requirements apply.   
 
Transformers, capacitors, electrical light ballasts, electromagnets, 
switches, and voltage regulators are considered PCB Articles, subclassed as 
PCB Equipment.  They shall also be removed and recycled or disposed of as 
required by local, state and federal regulations.  All capacitors are 
assumed to contain PCBs unless a label or chemical analysis states that they 
do not.  PCB ballasts must be disposed of as hazardous wastes and may not be 
re-sold to subsequent users. 
 
Mercury containing switches have been identified in the Hazardous (Building) 
Materials Survey of the buildings to be demolished.  The Contractor shall 
remove all mercury containing switches prior to demolition activities, and 
dispose of as appropriate.  Some switches may not have been accessible 
during the survey; the Contractor shall present the Contracting Officer with 
the actual number to be removed if they exceed the quantity in the survey 
table.   
 
Refrigerants must be recovered and recycled.  Refrigerant sources may 
include window air conditioning units, whole building HVAC systems and 
specialized coolant systems (i.e. electronic and computer rooms).  
Documentation of removed quantities must be supplied to the Contracting 
Officer.   



 
Building 736 utilized a fuel-fired boiler.  No evidence of an underground 
storage tank (UST) was found.  It may have been removed or closed in place.  
Intact heating fuel USTs are to be removed under the Georgia Underground 
Storage tank (GUST) laws.  Closed in place USTs must be addressed under GUST 
if they show evidence of staining, odor or spills.  No closed-in-place USTs 
are to remain at the site. 

 
1.1   WORK REQUIREMENTS 
 
The Contractor shall provide all personnel, transportation, services, 
materials, equipment, technical and management support required to perform 
the requirements as defined in this specification.  The Contractor shall 
document the results of all recycling efforts. 

 
1.2   DEFINITIONS 
 
1.2.1   Certified Recycling Facility (CRF) 
 
A facility that can validate that recyclable materials received are 
manufactured into new materials for commercial sale or are reused onsite by 
the facility. 

 
1.2.2   Georgia EPD 
 
Georgia Environmental Protection Division of the Department of Natural 
Resources. 

 
1.2.3   Hazardous Materials Transporter 
 
A person engaged in the off-site transportation of waste mercury-containing 
lamps, or PCB ballasts and transformers by air, rail, highway or water.   

 
1.2.4   PCB Ballasts 
 
Light ballasts weighing less than 50 pounds that may contain polychlorinated 
biphenyls (PCBs). 

 
1.2.5   Hazardous Waste Lamps (HWL) 
 
Any type of high or low-pressure lighting device that is unprocessed, 
contains mercury, and generated light through the discharge of electricity 
either directly or indirectly through a fluorescing coating.  Includes 
fluorescent lamps, mercury lamps, metal halide lamps and high-pressure 
sodium lamps. 

 
1.2.6   Waste Mercury-Containing Lamp Transfer Facility 
 
Any transportation-related facility including loading docks, parking areas, 
storage areas and other similar areas where shipments of waste mercury-
containing lamps are held during the normal course of transportation for 10 
days or less. 

 
1.3   REFERENCES, PUBLICATIONS AND FORMS 
 
The Contractor shall comply with the issue or version (including all changes 
and amendments) of Federal, State and local environmental statutes and 



regulations in effect on the day of issuance of this contract, including the 
applicable portions of the documents cited in the basic contract.  
References include but are not limited to the following. 

 
Environmental Protection Agency 40 CFR Parts 260, 261, 264, 265, 268, 
270 and 273 

 
Environmental Protection Agency, Resource Conservation and Recovery Act 
(RCRA) (40 CFR 266). 

 
Environmental Protection Agency, Disposal of Polychlorinated Biphenyls 
(PCBs) Federal Register vol. 63 29 June 1998, p. 25283 together with 40 
CFR 761. 

 
Hazardous Waste Management System:  Modification of the Hazardous Waste 
Program; Hazardous Waste Lamps, Final Rule Federal Register Vol. 64 No. 
128, July 6 1999 Rules and Regulations 

 
Hazardous Waste and Emergency Responder 29 CFR 1926.65 

 
1.3   SUBMITTALS 
 

SD-09 Reports 
 
PCB Articles and Hazardous Waste Lamps Disposition Report; GA|D. 

 
Three separately bound copies of all logs, invoices, forms, notices, 
manifests, bills of lading or other shipping documents shall be submitted at 
the completion of the removal operations specified in this section. 

 
SD-13 Certificates 

 
Certification of Approved Recycling or Transfer Facility; GA|D. 

 
To be submitted 30 days prior to the removal of recyclable from the site 
(reference paragraph 3.1.e. 3.1.f) and any time the Contractor changes 
facilities. 

 
SD-18 Records 

 
Receipt of Materials at Transfer or Recycling Facility or TSDF; GA|D. 

 
To be submitted no later than 30 days from the date of shipment (reference 
paragraph 3.1.e. 3.1.f).. 

 
Spill Prevention and Response Plan; GA|D. 

 
Three separately bound copies including the names of workers responsible for 
handling of PCB articles and HWLs.  Submittal shall include the requirements 
of 29 CFR 1926.65 Emergency Responders and all applicable training and 
certifications. 
 
Underground Storage Tanks; GA 
 
Three separately bound copies of the Closure and Assessment Plan (CAP) 
including disposal information for any residual sediment, sludge, or fuel 
remaining in the tank and ancillary piping.   



 
PART 2   PRODUCTS 
 
2.1   GOVERNMENT-FURNISHED ITEMS AND SERVICES 
 
The Government shall not provide any materials or services under this 
specification. 

 
2.2   CONTRACTOR-FURNISHED ITEMS AND SERVICES 
 
The Contractor shall furnish everything required to meet the conditions of 
this specification. 

 
2.2.1   Equipment, Materials and Tools 
 
The Contractor shall furnish all labor, equipment, materials, supplies, 
containers, labels, tools, vehicles and supervision necessary to perform the 
work defined in this specification. 

 
2.2.2   Equipment 
 
All equipment which is used by the Contractor to collect, transfer, 
transport, containerize and otherwise handle waste mercury-containing lamps, 
PCB ballasts and transformers shall meet all applicable federal and state 
requirements.  Appropriate and permitted vehicles must be used to collect 
and transport the recyclable hazardous materials to the appropriate transfer 
and recycling/reclaim facilities. 

 
2.2.3   Materials 
 
The Contractor shall provide appropriate collection containers for the safe 
collection and shipment of waste mercury-containing lamps that will 
accommodate the tube lengths as well as other sized and shaped lamps, and 
for the collection and shipment of small PCB ballasts and transformers.  
Containers provided by the Contractor shall meet the requirements of the 
receiving certified recycling facility and the Department of Transportation 
(DOT).  The Contractor shall also provide appropriate shipping labels for 
these containers. 

 
2.2.4   Labeling Collection Containers 
 
Logo decals and descriptive labels (i.e. "Used Mercury-Containing lamps" or 
"PCB Ballasts") shall initially be placed by the Contractor on all 
containers used to collect these materials respectively.  Used Mercury-
containing lamps shall not be considered hazardous waste while intact. 

 
2.2.5   Transportation 
 
The Contractor shall provide permitted transportation for the collection, 
transfer, removal and transport of waste mercury-containing lamps, PCB 
ballasts and transformers from Fort Gillem to appropriate recycling and 
reclamation facilities. 

 
2.2.6   Forms and Notifications 
 
It is the responsibility of the Contractor to determine which forms must be 
completed for compliance with State, Federal, and local requirements 



complete and submit these forms.  Copies of all notification forms shall be 
included in the PCB ARTICLES AND HAZARDOUS WASTE LAMPS DISPOSITION REPORT. 

 
PART 3   EXECUTION 
 
3.1   SPECIFIC TASKS 
 
a.  The Contractor shall perform mercury-containing fluorescent light, HID 
light, PCB ballast/transformer, refrigerant and other miscellaneous 
hazardous materials recycling and/or disposal.  These materials are to be 
recycled within the United States. 

 
b.  The Contractor, along with the Contracting Officer or his designated 
representative, shall determine a fixed quantity of said materials to be 
removed from the buildings prior to commencement of work.  Broken HWL shall 
be noted at this time.  Estimates provided here are to be verified by the 
Contractor prior to bid submittal. 

 
c   All waste mercury-containing lamps shall be delivered to a certified 
recycling facility (CRF), which has been approved prior to use by the 
Contracting Officer or his representative, where they shall be disassembled, 
reclaimed and prepared for marketing as a raw material in a manner that 
constitutes recycling as defined in the Resource Conservation and Recovery 
Act (RCRA) (40 CFR 266). 

 
d.  PCB ballasts and transformers shall be delivered to a certified 
recycling facility (CRF) that has been approved prior to use by the 
Contracting Officer, where they shall be disassembled.  PCB-contaminated 
liquids shall be incinerated in accordance with 40 CFR 720.  All other parts 
of the ballast shall be reclaimed, reused or prepared for marketing as a raw 
material in a manner that constitutes recycling as defined in RCRA (40 CFR 
266). 

 
e.  The Contractor must submit copies of manifests, bills of lading and 
other receipts for every shipment transported off-site from Hunter Army 
Airfield, to a transfer facility or recycling facility.  All copies must 
show name, address and phone number of receiving facility, as well as weight 
in pounds of materials being received.  Receipts must be only for materials 
removed at Hunter Army Airfield under this contract.  The Contractor, in 
accordance with RCRA regulations and the newly adopted State and Federal 
standards for mercury-containing lamps, must fulfill all applicable 
transportation and record keeping requirements. 

 
f.  The Contractor shall ensure that all mercury-containing lamps, PCB 
ballasts, and transformers are transported by a permitted hazardous 
materials transporter directly to a permitted transfer facility or permitted 
recycling facility, completing proper DOT shipping documentation and 
obtaining signature of transfer on shipping documentation from the 
Contracting Officer prior to leaving the site. 

 
g.  The Contractor shall take all precautions against breakage of mercury-
containing lamps.  If any mercury-containing lamps are broken during 
handling by the Contractor, they are considered to be hazardous waste and 
handled in accordance RCRA regulation.  The Contractor shall be responsible 
for all costs associated with the cleanup and disposal of hazardous waste 
generated by the Contractor's employees if intact lamps are broken while 
being collected and transported. 



 
h.  It is the Contractor's responsibility to clean up any pre-existing 
broken HWL.  This material is to be treated, shipped and disposed of as 
hazardous waste and shall meet all of the requirements (personal protective 
equipment, hazard posting, site control, emergency responder training, 
medical clearance to wear a respirator, etc., as stated in OSHA's Hazardous 
Waste Site and Emergency Responder, 29 CFR 1926.65).  Prior to removal 
activities, the Contractor shall walk the buildings scheduled for demolition 
with the Contracting Officer to determine the number of broken HWLs.  The 
Contractor shall submit an estimate for the clean up and disposal costs of 
broken HWL and will be reimbursed by the Government.  All other breakage 
caused by the removal and handling of the HWLs shall be the Contractor's 
responsibility and will not be reimbursable. 

 
     



 
 

 SPECIFIC INSTRUCTIONS 
 FOR 
 
 EOD Group Headquarter and Company Ops Facilities, FORT GILLEM, GEORGIA   
 FY:  02       PN 1762:   
 
 

ASBESTOS, LEAD-BASED PAINT, HAZARDOUS AND/OR REGULATED BUILDING MATERIALS, 
HAZARDOUS BUILDING MATERIALS AND/OR WASTES 

 PREPARED BY:  K.CAMPBELL-MILES           DATE:  6 May 2002 
 
12.1.  GENERAL.  The instructions given herein supplement and modify the requirements given in Chapter 
A-12, Asbestos and Other Hazardous Materials (Identification, Handling and Removal) of the Savannah 
District Design Manual for Military Construction.  Except where modified, all pertinent instructions found 
in Chapter A-12 of the Design Manual shall be complied with for this project.  These instructions are 
written and numbered so as to "parallel" the text of Chapter A-12.  Where the actual design submittal 
stages identified in section 01030 differ from the submittal stages herein, the design-build contractor will 
ensure that all requirements herein are submitted at the most appropriate stage.   
 
In addition to the instructions covered here, the Contractor shall address requirements for the identification, 
removal and recycling/recovery of miscellaneous hazardous building materials such as High Intensity 
Direct lighting (HID), fluorescent light tubes (lamps) containing mercury, mercury containing thermostats, 
manometers and related sensing equipment, PCB containing ballasts and transformers, and lead items such 
as roofing anchors, flashing, window weights, tub and sink noise dampers, etc.  At this time lead based 
paint (LBP) may be left on and in buildings 710, 736, and 739 as the (potential) debris has been tested and 
does not exceed regulatory limits of 5mg/L by Toxicity Characteristic Leaching Process (TCLP).  Painted 
debris from the structures may go directly to a construction and debris (C&D) landfill.  Individual surface 
testing of LBP need not be performed under these circumstances.  LBP need not be removed under these 
circumstances.   
 
12.2  APPLICABLE PUBLICATIONS.  Include Georgia’s asbestos, lead-based paint (LBP) and other 
applicable Georgia regulations in all specifications, which shall be used in the development of all design 
specifications. 
 

The AE/Contractor shall comply with the issue or version (including all changes and amendments) 
of Federal, State and local environmental statutes and regulations in effect on the day of issuance 
of this contract, including the applicable portions of the documents cited in the basic contract.  
References include but are not limited to the following. 

 
 Environmental Protection Agency, Resource Conservation and Recovery Act (RCRA) (40 CFR 

266). 
 
 Environmental Protection Agency 40 CFR Parts 260, 261, 264, 265, 268, 270 and 273  
 
 Environmental Protection Agency, Disposal of Polychlorinated Biphenyls (PCBs) Federal Register 

vol. 63 29 June 1998, p. 25283 together with 40 CFR 761. 
 
 Hazardous Waste Management System:  Modification of the Hazardous Waste Program; 

Hazardous Waste Lamps, Final Rule Federal Register Vol. 64 No. 128, July 6 1999 Rules and 
Regulations 



 
 

 
 Hazardous Waste and Emergency Responder 29 CFR 1926.65   
 

Georgia Department of Natural Resources, Environmental Protection Division’s web site for 
regulations is:  www.dnr.state.ga.us/dnr/environ 

 
Georgia Department of Natural Resources, Environmental Protection Division, Chapter 391-3-1, 
Rules for Air Quality Control 
 
Georgia Department of Natural Resources, Environmental Protection Division, Chapter 391-3-14, 
Rules for Asbestos Encapsulation 
 
Georgia Department of Natural Resources, Environmental Protection Division, Chapter 391-3-4, 
Rules of Solid Waste Management  

 
Georgia Department of Natural Resources, Environmental Protection Division, Chapter 391-3-24, 
Lead-based Paint Abatement, Certification, and Accreditation 

 
 
12.3 PRECONCEPT SUBMITTAL REQUIREMENTS.  No changes. 
 
12.4 CONCEPT/EARLY PRELIMINARY (35%) DESIGN SUBMITTAL REQUIREMENTS.  
Because an asbestos and hazardous materials survey has been conducted, no further surveys of these items 
are expected to be needed.  Should unexpected hazardous building materials be encountered during 
demolition the requirements in Design Manual  A-12 section 12.4 and the following requirements will also 
be met.  The report of findings shall be stand-alone chapters in one volume.  “Negative findings’ reports 
shall be included.  The AE/Contractor shall address all USACE comments in writing and make all changes 
necessary to bring the report into compliance with federal, state, local, USACE, and Army requirements.  
The reports shall be included as a permanent part of the project files. 
 
Lead-based Paint.   The buildings to be demolished are circa WW II era, wood-sided structures with 
1970’s era aluminum siding upgrade.  Lead-based Paint must be addressed on two aspects, environmental 
disposal and worker safety and health.  A composite-debris test, using the Toxicity Characteristic Leaching 
Process (TCLP) has been performed by the government and the results are included in the Hazardous 
(Building) Materials Survey Report for each building.  Debris from these shall be placed in a C&D landfill. 
 Worker protection, such as required under the OSHA Lead in Construction Standard and the Hazard 
Communication Standard, is to be addressed in the specifications regardless of TCLP results as demolition 
activities may produce hazardous lead dust situations.  It is the Contractor’s responsibility to control all 
dusts generated by demolition activities.   
 
Lead Items.  All lead items such as pipe and venting systems (hot pour), flashing, noise deadening pastes, 
and medical/dental x-ray protection panels must be removed prior to demolition to prevent lead items from 
entering the landfill.  If at all possible these items should be recovered or recycled.  Lead items as described 
herein cannot be disposed of in a C&D landfill.  See the Hazardous (Building) Materials Survey Report for 
type, quantity and location. 
 
Asbestos.  An Asbestos Survey has been conducted by USACE.  An estimate of the location, type and 
quantity of asbestos is presented in the attached ACM Survey Reports.  The Contractor is encouraged to 
inspect the buildings for types and quantities of ACM and present any changes in his proposal.  There are 
two issues of concern.  Building 736 had been renovated with the ceiling dropped and new drywall systems 



 
 

installed.  The area above the ceiling was not renovated and contains the old asbestos-containing drywall 
system. The gypsum joint compound of the old system only has tested positive.  Due to lighting and access 
into this area it was impossible to estimate drywall quantities.  Quantities found in Table 2 are estimated 
from the entire ceiling and wall remnants.  Actual ACM joint compound will be less than this quantity.  
The crawl space of Building 736 included thermal insulation system (TSI) that was extremely friable.  It is 
badly damaged and pieces have dropped into the soil, mixing with it overtime.  The friable TSI and 
fragmented debris plus the top two inches of soil must be removed.  
 
Should suspected ACM be encountered, the material must be sampled by the Contractor and reported in 
accordance with Chapter 12A and this instruction.  The findings from any additional bulk sampling shall be 
collated into a brief report (Asbestos Sampling and Survey Supplemental Report) that shall be included as 
a permanent part of the project file.  The sampling report shall be prepared in such a way as to include:  
location and specific area, quantity, condition and whether it can be demolished in place without becoming 
friable.  All completed sampling forms, custody forms, and drawings shall be included.  Sampling locations 
shall be marked on the drawings.  The Asbestos Sampling and Survey Supplemental Report shall include 
copies of all licenses and certifications and shall be signed by the licensed asbestos inspector.  Suspected 
asbestos containing materials (ACM) shall not be called negative (or <1%) based upon one sample.  A 
minimum of three asbestos samples shall be analyzed unless the homogeneous material is less than 10 
linear ft.   
 
The Contractor must produce an asbestos abatement specifications and associated drawings.  The 
Specification must include the submission of an Asbestos Hazard Control Plan (Means & methods, Safety 
& health, Certifications & documentation).  USACE requires that all Asbestos Hazard Control Plans be 
submitted and accepted by the District’s (Savannah) Safety and Occupational Health Office.   
 
Mercury.  Mercury containing materials and hazardous waste lamps (HWL):  A visual survey of all 
mercury containing building materials was done and a brief report submitted describing the number and 
type of materials present.  All fluorescent tubes and metal halide ‘bulbs’ that are not marked ‘mercury free’ 
shall be considered ‘mercury-containing’ and disposed of as Universal Waste.  The quantities of fluorescent 
light tubes and fixtures and mercury containing items are listed in each Hazardous (Building) Materials 
Survey Report.  Materials such as electrical switches, thermostats, and thermometers containing liquid 
mercury must be accounted for.  These items may be recycled, recovered, or disposed of as a hazardous 
waste product as deemed necessary by the AE/Contractor.  The AE/Contractor shall contact the Ft Gillem 
environmental coordinators as to their preference in disposal methods.   
 
PCBs.  The AE/Contractor shall use the inventory of fluorescent light fixtures that is found in the 
Hazardous (Building) Materials Survey Report on each building to determine the number of PCB 
containing ballasts.  The AE/Contractor shall contact the Ft. Gillem environmental coordinators as to their 
preference in disposal methods. 
 
Miscellaneous Hazardous Building Materials.  All fluorocarbon refrigerants and coolants must be 
removed and recovered or recycled prior to building demolition.  All residual fuels in abandoned pipelines 
and (USTs) must be removed and disposed of in accordance with Georgia underground storage regulations 
(GUST).  See the Hazardous (Building) Materials Survey Report for more details on these materials.  All 
USTs, regardless of use must be removed in accordance with GUST.  Coordination with Ft. Gillem 
environmental and real property departments is required should these be encountered. 
 
The Contractor shall prepare a specification for the removal and disposal of all Universal Wastes.  The 
AE/Contractor shall assume that the installation will accept no Universal or Hazardous Wastes and all 
such materials must be removed from the installation for proper disposal. 



 
 

 
12.5 SIXTY PERCENT (60%) SUBMITTAL REQUIREMENTS.  No changes. 
 
The AE/Contractor shall utilize the information presented in the Asbestos Survey Reports, the Hazardous 
(Building) Materials repots report and the knowledge that the buildings contain lead-based paint to create a 
minimum of two specifications, an Asbestos Abatement and Control Specification and a separate 
Hazardous Building Materials Removal Specification.   The Hazardous Building Materials Removal 
specification shall not be combined with a general demolition specification, although the Demolition 
Specification shall reference it.  The specifications shall address all applicable environmental, worker 
safety and health regulations, and the methods for removing, recycling/recovering and/or disposal of the 
hazardous materials that have been identified.  Sample guide specifications can be viewed from 
TECHINFO on the USACE Huntsville District website or a sample version of a Hazardous Building 
Materials Specification 02081 can be obtained from Savannah District.  As these materials are either 
hazardous or universal wastes, record keeping and disposition documentation must be included as submittal 
items (FIO). 
 
12.6  PRELIMINARY (60%) DESIGN SUBMITTAL REQUIREMENTS.   
 
  12.6.1  The format shall match the rest of the project’s drawings and style. 
 
  12.6.2  Generally, guide specifications must be edited and tailored by the A/E to satisfy the requirements 
of the particular project being designed.  The drawings and specifications must complement each other.  All 
extraneous and irrelevant information contained in the guide specifications must be eliminated.  Likewise, 
information not originally contained in the guide specifications must be added to ensure a complete 
specification.  Furthermore, functional or descriptive specifications must be developed as necessary to fully 
specify the requirements of the project being designed.   
 
  12.6.3  All Set-up and Detail Sheets referenced in the final specification shall be included as an addendum 
or attachment to the asbestos specification (13280) or the web site shall be listed.   
 
  12.6.4  The Asbestos Sampling and Survey Supplemental Report shall be included as an addendum.   
 
  12.6.5  Contractor Submittal Requirements.  The specifications shall require the Contractor to submit 
shop drawings, samples, manufacturer's data, personnel and equipment certificates, test reports, an 
abatement plan, etc. as appropriate.  The AE shall be required to furnish a listing of the Contractor's 
submittal requirements.  The AE shall add submittal items as needed to supply all relevant information. 
 
  12.6.6 Provide a minimum 1-inch margin at all four edges of each page. 
 
  12.6.7 All abatement and removal drawings/plates shall be labeled.  Drawings shall be specific as to 
the type and location of the asbestos or hazardous materials.  General descriptions and hatch markings shall 
be avoided.  Textual descriptions must be accompanied by hatching or other markings on the drawing.  
Drawings shall contain material descriptions and approximate quantities, based upon the inspection report. 
 Drawings shall contain sufficient exterior landscaping and details so as to assist the Contractor in locating 
suitable areas for decontamination units and material load-out centers.  The Asbestos Survey drawings may 
be edited for this purpose.  
 
12.7 CORRECTED FINAL (100%) DESIGN SUBMITTAL REQUIREMENTS.  No changes. 
 
12.8 ESTIMATE.  No changes. 



 
 

 
12.9 FEE PROPOSAL.  No changes. 
 
12.10 PROJECT REVIEW COMMENTS.  The AE/Contractor shall submit specific annotated responses 
to all review comments.  Responses shall state the specification section or the drawing /plate number where 
the change was made.  Changes include deletions as well as additions.  Revised submittals shall be legibly 
typed and not marked by hand. 
 
-End- 
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ASBESTOS INSPECTION REPORT 
FORT GILLEM, GEORGIA 

BUILDING NO. 710  
 
 

INTRODUCTION 
 
1. This report documents the asbestos inspection and survey of Building No. 710 at Fort 

Gillem, Georgia conducted on September 13-17, 2001 by USACE employees Tim 
Jones and Jack Ford. The survey was conducted in general accordance with the 
regulatory guidelines in the Asbestos Hazard Emergency Response Act (AHERA) (40 
CFR Part 763 Subpart E Sections 763.80-763.88) and “Guidance for Controlling 
Asbestos-Containing Materials in Buildings” (Purple Book) (EPA publication number 
560/5-85-024). Although not required by the AHERA guidelines, roof and other 
exterior miscellaneous materials were also inspected and sampled.   

 
2. Building No. 710 is a two-story wood frame structure with wood siding covered with 

newer vinyl siding, a shingle roof system and a floor system that is part wood frame 
and part concrete slab on grade. The buildings current primary use is as an office 
building.  

 
3. All accessible areas of Building No. 710 were visually inspected for suspected 

asbestos containing materials (ACM) by an accredited inspector. Bulk samples of all 
suspected ACM’s were collected. This report details ACM as identified at the time of 
inspection only.  

 
4. The bulk samples were analyzed by Hygeia Laboratories, Inc. Hygeia is accredited by 

the National Voluntary Laboratory Accredited Program (NVLAP Accreditation 
sponsored by the National Institute of Standards and Technology (NIST)). The 
samples were analyzed by the accepted method of polarized light microscopy (PLM) 
using EPA’s “Method For the Determination of Asbestos In Bulk Building 
Materials”, EPA/600/R-93/116. Hygeia’s analytical report is included in Appendix 1. 

 
5. In compliance with the AHERA regulations, material is considered an Asbestos 

Containing Material (ACM) when it contains greater than 1 (one) percent asbestos.  
Likewise, in this report, any material containing in concentrations greater than 1 
percent asbestos will be considered “positive”. A narrative discussion of the AHERA 
ACM types (i.e., thermal systems insulation, miscellaneous and surfacing materials,) 
found in Building No. 710 is included in this report when relevant. Bulk sample 
information appears on Table 1. Estimated quantities of individual asbestos 
containing materials and their characterizations appear on Table 2. Photographs of the 
positive materials, when available, appear as Figures. The specific location where 
each bulk sample was obtained is shown on the building floor plans, which appear as 
Plates. Positive ACM samples are highlighted on the floor plan Plates and, where 
possible, locations of positive ACM are identified. It is reasonable to assume that all 
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materials similar to those testing positive, also contain positive amounts of asbestos 
and should be treated as such. 

 
 

DISCUSSION 
 
 
6. Miscellaneous Materials – Miscellaneous materials include building material on 

structural components, structural members or fixtures, such as floor and ceiling tiles, 
and does not include surfacing or TSI. 

 
In the past, there were a great number of miscellaneous building materials that 
had asbestos fibers added to them during the manufacturing process to increase 
durability and fireproofing qualities. The following suspect miscellaneous 
materials were sampled at Building No. 710 and found to contain asbestos. 
 
Heat shield board applied to the wall and the ceiling in the Mechanical Room 
contains asbestos. This material is limited to a small area of the room (See floor 
plan). 
 
Canvas flex joints in the ductwork near the air-handling units in the Mechanical 
Room contain asbestos.  

 
Troweled on roofing cement around roof vents and applied to the brick chimney 
above the roof under the rubberized canvas contains asbestos. 
 
Caulking material on the exterior of Building 710 at the joints between window 
and door trim and the siding contains asbestos. 

 
 

SUMMARY 
 

7. In summary, the following material found at Building No. 710 contains positive 
amounts of asbestos:  

 
Troweled on roofing cement contains asbestos. 
 
Duct flex joints contain asbestos. 
 
Heat shield board contains asbestos. 
 
Exterior caulking contains asbestos. 
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Prepared by: ______________________________ 
                TIMOTHY A. JONES 
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Figure 1.   Silver fibrous heat shield material in the Mechanical Room contains asbestos. 
 
 
 

 
Figure 2.    Canvas flex joints in the ductwork near the air-handling units in the 

Mechanical Room contain asbestos. 
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Figure 3.   Silver painted troweled on roofing cement on the base of the roof vents 

 contains asbestos. 
 
 

 
Figure 4.   Troweled on roofing cement applied to bricks behind rubberized canvas 
   coating on chimney contains asbestos. 
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Table 1 
Sampled Suspect ACM 

FIELD ID DESCRIPTION  LOCATION ASBESTOS TYPE(%) 

710-M-1 Heat shield board Mechanical Room wall 6% chrysotile 
710-M-2 Heat shield board Mechanical Room ceiling 20% chrysotile 
710-M-3 Drywall Mechanical Room ceiling None 

710-M-4 Duct flex joint material 
Mechanical room, at air-
handlers 10% chrysotile 

710-M-5 Duct flex joint material 
Mechanical room, at air-
handlers 10% chrysotile 

710-M-6 Drywall Mechanical Room walls None 

710-E-7 Window glazing compound 
Exterior, Mechanical Room 
window None 

710-E-8 Caulking material 
In joint between window frame 
and siding 4% chrysotile 

710-E-9 Window glazing compound Exterior, west facing window None 

710-E-10 Caulking material 

Exterior, west facing window, in 
joint between window frame 
and siding 4% chrysotile 

710-R-11 Silver Cool Seal coating On metal roof vents None 

710-R-12 
Silver coated troweled on roofing 
cement On metal roof vent bases 

3% chrysotile total in 
sample, 6% in black 
portion, None in 
silver portion 

710-R-13 
Silver coated rubberized canvas 
chimney covering material Wrapped over brick chimney None 

710-R-14 Troweled on roofing cement 
Applied to brick chimney, under 
rubberized canvas cover 20% chrysotile 

710-R-15 Roofing cement At joint of chimney and roof line Assumed positive 
710-R-16 Roofing shingle Roof field None 
710-R-17 Roofing felt Roof field None 
710-1-18 Brown mottled 12" X 12" floor tile Entry hall <1% chrysotile 

710-1-19 
Cloth backed sheet vinyl floor 
covering  

Entry hall, under 12" X 12" floor 
tile None 

710-1-20 
Cloth backed sheet vinyl floor 
covering  

Entry hall, on raised portion of 
floor None 

710-1-21 Black stair tread Stairwell None 
710-1-22 Drywall joint compound Entry hall None 
710-1-23 Drywall Entry hall None 

710-1-24 Felt paper 
Entry hall, under sheet vinyl 
flooring None 

710-1-25 Brown mottled 12" X 12" floor tile Men's restroom <1% chrysotile 
710-1-26 Black cove base Men's restroom None 
710-1-27 2' X 4' ceiling tile Men's restroom None 

710-1-28 Brown mottled 12" X 12" floor tile Women's lounge <1% chrysotile 
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Table 1 
Continued 

FIELD ID DESCRIPTION  LOCATION ASBESTOS TYPE(%) 

710-1-29 
Cloth backed sheet vinyl floor 
covering  

Women's lounge, under 12" X 12" 
floor tile None 

710-1-30 2' X 4' ceiling tile Women's restroom None 
710-1-31 Drywall Women's lounge None 
710-1-32 Drywall joint compound Women's lounge None 
710-1-33 Fiberboard wall covering Women's lounge, behind drywall None 

710-1-34 Drywall & joint compound 
Open Office first floor ceiling, 
above suspended ceiling None 

710-2-35 
Cloth backed sheet vinyl floor 
covering  Open Office, second floor None 

710-2-36 Felt paper 
Open Office, second floor, 
between layers of sub-flooring None 

710-2-37 Fiberboard ceiling 
Open Office, second floor, above 
suspended ceiling None 

 
 
 
 
 
 
 
 
 
 
 

 
 
Samples testing positive for asbestos in BOLD type 
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TABLE 2 
MATERIAL QUANTITY AND CHACTERIZATION 

 
MATERIAL CHARACTERISTICS ASSESSMENT 

Type Description 

Asbestos 
yes/no/             

assumed 
Quantity           
(If ACM) 

Friable             
Non-Friable Condition Disturbance    Potential           

Miscellaneous Heat shield board Yes 6-20% 16 S.F. 
Friable           

Non-Friable Damaged Low 

Miscellaneous Canvas duct flex joint Yes 10% 
40 L.F. of 4" 
wide material Non-friable Good Low 

Miscellaneous Troweled on roofing cement Yes 6-20% 25 S.F. Non-friable Damaged Low 
Miscellaneous Exterior caulking material Yes 4% 580 L.F. Non-friable Damaged Low 
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HAZARDOUS MATERIAL REPORT 
Ft. GILLEM, GEORGIA 

BUILDING 710 
 
 

INTRODUCTION 
 

1. This report documents the hazardous material survey of Building No. 710 at Ft. 
Gillem, Georgia conducted between 29 April and 1 May 2002 by USACE 
Savannah District employees Tim Jones and Jack Ford. This survey was 
conducted in general accordance with the Statement of Services developed by 
Ray Willingham, USACE Savannah District, which includes the USAEHA 
guidance for demolition debris characterization by TCLP sampling. 

 
2. The survey consists of a count of florescent and metal halide lights, a search for 

mercury containing equipment, a search for lead building components, a search 
for evidence of past or present underground storage tanks and a search for any 
other hazardous building materials excluding asbestos. The report also documents 
results of composite sampling of building materials for demolition debris 
characterization by analysis of TCLP lead.   

 
3. Building No 710 was built in the 1940s time frame and is of wood frame 

construction. The roof system is wooden framing with wood decking covered by 
asphalt shingles. The floor system is mostly wood with some small area of 
concrete. Due to the construction of the building, the TCLP sampling was 
performed in accordance with composite sample estimated percentages for Wood 
structures in the USAEHA guidance. No physical sampling of other hazardous 
components was performed, only a visual counting was performed. 

 
4. The sampled components for identification of TCLP lead, in their proper 

percentages, were analyzed by Hygeia Laboratories using EPA methods 1311 for 
extraction followed by 6010B analysis. Hygeia’s analytical report is included in 
Appendix 1. 
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SUMMARY 
 

 
5. The florescent and metal halide light count results are presented in Table 1. 

   
6. Sampling of building components was performed as required and components 

were processed and mixed in the proper percentages and given a sample 
identification of FGB 710 TCLP. TCLP analysis by Hygeia Laboratories indicates 
that lead is not present above the regulatory limit of 5mg/L. Field sampling data 
including component type, color, TCLP mix percentage and approximate 
sampling location is presented in Table 2. Approximate locations of material   
sub-samples are indicated in the floor plan.  

 
7. Inspection of the building turned up lead in the plumbing drain and vent piping 

system. Details are included in Table 3. 
 

8. No mercury containing thermostats or switches were found in Building 710. 
 

9. No evidence of the existence of an underground storage tank was found. 
 

10. Refrigerant from one central air conditioning system should be recovered prior to 
building demolition. One window air conditioning unit should be removed and 
refrigerant recovered prior to demolition. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by: ______________________________ 
                                                                          TIMOTHY A. JONES 
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Tables 

 
TABLE 1 

Ft. GILLEM BLDG. 710 
FLORESCENT LIGHT FIXTURES 

 

AREA IDENTIFICATION 
# & TYPE 
LIGHTS 

PRESENT 
DESCRIPTION OF LIGHTS 

Interior 3 1 foot square, 1 bulb exit lights 

Interior 63 4 foot long, 4 bulb florescent fixtures 

Interior 1 8 foot long, 2 bulb florescent fixtures 

Interior 5 4 foot long, 2 bulb florescent fixtures 

Interior 1 Battery back-up emergency fixtures 
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TABLE 2 

Ft. GILLEM BLDG. 710 
TCLP COMPOSITE SAMPLE COMPONENTS 

 
BUILDING 

COMPONENT DESCRIPTION LOCATION PERCENTAGE OF 
SAMPLE 

Unpainted Wood  Wall framing Mechanical 
Room 42% 

Interior wall covering White drywall Women’s 
Restroom 23% 

Roofing Components Roof shingle Roof 7% 

Interior Floor 
Coverings Brown Floor tile Women’s 

Restroom 8% 

Block, Brick, Concrete Gray painted block Foundation 7% 

Ceiling Material White ceiling tile Break Room 7% 

Painted Wood-Interior Gray window 
molding 

Mechanical 
Room 1% 

Painted Wood-
Exterior White ladder Exterior  5% 

 
 
 
 

TABLE 3 
Ft. GILLEM BLDG. 736 

LEAD BUILDING COMPONENTS 
 

BUILDING 
COMPONENT DESCRIPTION LOCATION ESTIMATED NUMBER 

Hot poured lead pipe 
joint 

In plumbing 
drainage, waste and 

vent piping 

Remnants in 
crawl space 

25-50 
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Appendix 1 
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Floor Plan  
And 

 Sampling Locations 





 
U.S. Army Corps 
of Engineers 
Savannah District 
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MARIETTA, GA 30062 
 
 

ASBESTOS SURVEY 
 

BUILDING NO. 736 
FORT GILLEM, GEORGIA 
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ASBESTOS INSPECTION REPORT 
FORT GILLEM, GEORGIA 
BUILDING NUMBER 736  

 
 

INTRODUCTION 
 

1. This report documents the asbestos inspection and survey of Building No. 736 at 
Fort Gillem, Georgia conducted between 29 April and 1 May 2002 by USACE 
Savannah District employees Tim Jones and Jack Ford. The survey was 
conducted in general accordance with the regulatory guidelines in the Asbestos 
Hazard Emergency Response Act (AHERA) (40 CFR Part 763 Subpart E 
Sections 763.80-763.88) and “Guidance for Controlling Asbestos-Containing 
Materials in Buildings” (Purple Book) (EPA publication number 560/5-85-024). 
Although not required by the AHERA guidelines, roof and other exterior 
miscellaneous materials were also inspected and sampled. 

 
2. Building No. 736 was built in the 1940s time frame and is a single story structure 

of wood frame construction with vinyl siding and soffit covering the old wood 
exterior. The floor system is wood covered generally with multiple layers of vinyl 
tile topped with carpet. The roof is wood frame with a single layer of asphalt 
shingles. Building 736 appears to have been recently renovated with the 
installation of all new gypsum wallboard and cellulose suspended ceilings. Above 
the suspended ceilings the older wallboard and hard ceilings still remain.  

 
3. All accessible areas of Building No. 736 were visually inspected for suspected 

Asbestos Containing Materials (ACM) by an accredited inspector. One small 
room housing the computer server system was inaccessible at the time of 
inspection. Bulk samples of all suspected ACM’s were collected. Samples were 
taken from inconspicuous locations when possible. This report details ACM as 
identified at the time of inspection only. 

 
4. The bulk samples were analyzed by Hygeia Laboratories, Inc. Hygeia is 

accredited by the National Voluntary Laboratory Accredited Program (NVLAP 
Accreditation sponsored by the National Institute of Standards and Technology 
(NIST)). The samples were analyzed by the accepted method of polarized light 
microscopy (PLM) using EPA’s “Method for the Determination of Asbestos in 
Bulk Building Materials”, EPA/600/R-93/116. Hygeia’s analytical report is 
included in Appendix 1 and their NVLAP accreditation is in the Certifications 
section. 

 
5. In compliance with the AHERA regulations, material is considered an Asbestos 

Containing Material when it contains greater than 1 (one) percent asbestos.  
Likewise, in this report, any material containing concentrations greater than 1 
percent asbestos will be considered “positive”. A narrative discussion of the 
AHERA ACM types (i.e., thermal systems insulation, miscellaneous and 
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surfacing materials) found in Building No. 736 is included in this report when 
relevant. Bulk sample information appears on Table 1. Estimated quantities of 
individual asbestos containing materials appear on Table 2. Material 
characterization of samples identified as asbestos containing appears as Table 3. 
Photographs of the positive materials, when available, appear as Figures. The 
specific location where each bulk sample was obtained is shown on the building 
floor plans, which appear as Plates. Positive ACM samples are highlighted on the 
floor plan Plates and, where possible, locations of similar positive ACM are 
identified. It is reasonable to assume that all materials similar to those testing 
positive, also contain positive amounts of asbestos and should be treated as such. 

 
DISCUSSION 

 
6. Thermal Systems Insulation (TSI) – TSI is insulation material applied to pipes, 

fittings, boilers, tanks, ducts, or to other interior structural components to prevent 
heat loss or gain, or water condensation, or for other purposes (Refer to Tables 1-
3 and Plates 3 & 6 for specific information and sample locations). 

 
TSI throughout building 736 is fiberglass with the exception of duct wrap on old 
ductwork and debris in the attic of the western portion of the building and duct or 
pipe wrap debris in the crawlspace. Those materials are a white corrugated friable 
asbestos containing insulation (see figures 1, 2, 5 and 6). The debris in the 
crawlspace litters the floor and is ground into the soil in places.  
 

7. Miscellaneous Materials – Miscellaneous materials include building material on 
structural components, structural members or fixtures, such as floor and ceiling 
tiles, and do not include surfacing or TSI. 

 
In the past, there were a great number of miscellaneous building materials that 
had asbestos fibers added to them during the manufacturing process to increase 
durability and fireproofing qualities. The following suspect miscellaneous 
materials were sampled at Building No. 736 and found to contain asbestos. 
 
Floor Materials – (Refer to Tables 1-3 and Plates 2 & 5 for specific information 
and sample locations). 

  
Thirty-three samples of floor covering were analyzed. Of those, thirty were 
determined to be asbestos containing. The floors of the entire building other than 
four small rooms are covered with asbestos containing materials in at least one of 
the layers of floor covering.  

     
Roofing Materials – (Refer to Tables 1-3 and Plate 4 for specific information and 
sample locations). 
 
Troweled on roofing cement used as patching and flashing material around metal 
roof vents was found to contain positive amounts of asbestos.  
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Asbestos Cement Board - (Refer to Tables 1-3 and Plates 3 & 6 for specific 
information and sample locations). 
 
Asbestos cement board is used as wall covering on a chase wall surrounding the 
boiler flue stack through the attic. A similar but softer material is found covering 
two small chases through the attic near the southwestern corner of the building. 
One piece of loose board was located in the attic above the men’s restroom at the 
eastern end of the building. Other debris may be located under the pink blown in 
attic insulation.   
 
Gypsum Joint Compound - (Refer to Tables 1-3 and Plate 2 for specific 
information and sample locations). 
 
Gypsum joint compound (drywall mud) found on the older fiberboard ceilings 
attached to the ceiling joists and wall covering remnants above the suspended 
ceiling contains positive amounts of asbestos. The joint compound on the newer 
walls does not contain positive amounts of asbestos. 
 
Duct Flex Joint -(Refer to Tables 1-3 and Plate 2 for specific information and 
sample locations). 
 
Cloth flex joint material between each end of the air handling unit and ductwork 
in the ceiling of the mechanical room contains asbestos. 
 
Gasket material  
 
Gasket material between the flanges in the mechanical piping and gaskets 
between the sections of the boiler are assumed to contain asbestos.  

 
 

8. Surfacing – Surfacing material is friable material that is sprayed on, troweled on, 
or otherwise applied to surfaces for decorative or other purposes. 

 
No surfacing materials were identified.  
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Summary 

 
9. In summary, the following materials in building 736 were found to contain or 
      are assumed to contain asbestos: 
 
      Floor tiles and associated mastic in nearly all of the building contain asbestos 

(See floor plan plates). 
 

Troweled on roofing cement used for flashing and patching contains positive 
amounts of asbestos. 

 
Asbestos cement board used as chase wall covering through the attic contains 
asbestos, as does debris of this material. 
 
TSI duct wrap insulation in the attic of the western portion of the building 
contains asbestos, as does the debris. 
 
TSI duct or pipe wrap debris in the crawl space contains positive amounts of 
asbestos. 
 
Gypsum joint compound applied to the old hard ceilings and wall covering 
remnants contains asbestos. 
 
Gasket materials in the mechanical piping and boiler are assumed to contain 
asbestos. 
 
Cloth duct flex joint in the mechanical room contains asbestos. 
 
 

 
 

 
 
 
 
 
 
 
 

Prepared by: ______________________________ 
                                                                                         TIMOTHY A. JONES                                                           
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Tables 
 
 
Table 1   Suspect ACM Samples 
Table 2   ACM Quantity Summary 
Table 3   Material Characterization and Assessment 
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TABLE 1 
SUSPECT ACM SAMPLES 
Ft. GILLEM BUILDING 736 

 
FIELD 

ID 
DESCRIPTION LOCATION ASBESTOS TYPE & 

% 
736-R-1 Roof shingle Roof field None 
736-R-2 Roof felt Roof field None 
736-R-3 Roof felt and cement Roof field None 
736-R-4 Roofing cement Vent pipe flashing None 
736-R-5 Roof shingle Roof field None 
736-R-6 Roof felt Roof felt None 
736-R-7 Roof shingle Roof field None 
736-R-8 Roof felt Roof field None 
736-R-9 Roofing cement Roof vent flashing 4 % chrysotile 
736-1-10 Brown fiberboard 

and joint compound 
Ceiling, Office 2 3% chrysotile in joint 

compound, rest NAD 
736-1-11 Tan 9” X 9” floor tile 

and felt backing 
Floor, Office 1 8% chrysotile in tile, 

rest NAD 
736-1-12 Felt paper Floor, between layers of wood, 

Office 1 
None 

736-1-13 Dark brown 9” X 9” 
floor tile and mastic 

Floor, Office 2 5% chrysotile in tile, 
10% chrysotile in 
mastic 

736-1-14 Felt paper Floor, between layers of wood, 
Office 2 

None 

736-1-15 Brown blown in 
insulation 

Attic, above hard ceiling None 

736-1-16 Fiberboard and joint 
compound 

Ceiling, Office 2 None 

736-1-17 Gypsum joint 
compound 

Newer gypsum wall covering, 
Office 2 

None 

736-1-18 Gypsum wall board Newer gypsum wall covering, 
Office 2 

None 

736-1-19 Floor leveling 
compound 

Floor, Open Room 2 None 

736-1-20 Tan 9” X 9” floor tile Floor, Open Room 2 2% chrysotile 
736-1-21 Blue 9” X 9” floor 

tile 
Floor, Open Room 2 3% chrysotile 

736-1-22 Red-brown floor tile 
& mastic 

Floor, under sample 736-1-21 4% chrysotile in tile, 
5% chrysotile in 
mastic 

736-1-23 Felt paper Floor, between layers of wood, 
under sample 736-1-22 

None 
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FIELD 
ID 

DESCRIPTION LOCATION ASBESTOS TYPE & 
% 

736-1-24 Dark brown floor tile 
and felt backing 

Floor, Office 5 5% chrysotile in tile, 
rest NAD 

736-1-25 Felt paper Wall, under wall board, Office 
5 

None 

736-1-26 Dark brown floor tile 
and felt backing 

Floor, Waiting room 5% chrysotile in tile, 
rest NAD 

736-1-27 Gypsum drywall and 
joint compound 

Ceiling, Office 6 2% chrysotile in joint 
compound, rest NAD 

736-1-28 2’ X 4’ RP ceiling tile Suspended ceilings, Open 
Room 2 

None 

736-1-29 Blue 9” X 9” floor 
tile and mastic 

Floor, Office 4, intermixed 
with 736-1-30 

2% chrysotile in tile, 
3% chrysotile in 
mastic 

736-1-30 Tan 9” X 9” floor tile 
and mastic 

Floor, Office 4, intermixed 
with 736-1-29 

2% chrysotile in tile, 
3% chrysotile in 
mastic 

736-1-31 Red-brown floor tile 
& mastic 

Floor, Office 4, under sample 
736-1-30 

7% chrysotile in tile, 
6% chrysotile in 
mastic 

736-1-32 Dark brown floor tile 
and mastic 

Floor, Office 4, under sample 
736-1-31 

6% chrysotile in tile, 
4% chrysotile in 
mastic 

736-1-33 Dark brown floor tile 
and mastic 

Floor, Office 4, under sample 
736-1-32 

6% chrysotile in tile, 
mastic NAD 

736-1-34 Felt paper Floor, Office 4, under sample 
736-1-33 

None 

736-1-35 Gypsum joint 
compound 

On fiberboard ceiling, Open 
Room 2 

None 

736-1-36 Brown 12” X 12” 
floor tile and mastic 

Floor, Men’s Restroom  3% chrysotile in tile, 
4% chrysotile in 
mastic 

736-1-37 Tan floor tile and 
mastic 

Floor, Men’s Restroom, under 
sample 736-1-36 

4% chrysotile in tile, 
5% chrysotile in 
mastic 

736-1-38 Tan floor tile and 
mastic 

Floor, Men’s Restroom, under 
sample 736-1-37 

4% chrysotile in both 
tile and mastic 

736-1-39 Tan floor tile and 
mastic 

Floor, Men’s Restroom, under 
sample 736-1-38 

4% chrysotile in tile, 
mastic NAD 

736-1-40 Felt paper Floor, Men’s Restroom, under 
sample 736-1-39 

None 

736-1-41 Felt paper Floor, Men’s Restroom, 
between layers of wood 

None 

736-1-42 Brown 12” X 12” 
patch tile 

Floor, Women’s Restroom  None 
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FIELD 
ID 

DESCRIPTION LOCATION ASBESTOS TYPE & 
% 

736-1-43 Blue 9” X 9” floor 
tile and mastic 

Floor, Open Room 2, 
intermixed with 736-1-44 

5% chrysotile in tile, 
5% chrysotile in 
mastic 

736-1-44 Tan 9” X 9” floor tile 
and mastic 

Floor, Open Room 2, 
intermixed with 736-1-43 

2% chrysotile in tile, 
10% chrysotile in 
mastic 

736-1-45 Tan floor tile Floor, Open Room 2, under 
samples 736-1-43 & 44 

5% chrysotile in tile, 
3% chrysotile in 
mastic 

736-1-46 Felt paper Floor, Open Room 2, under 
sample 736-1-45 

None 

    
736-1-47 Felt paper Floor, Open Room 2, between 

layers of wood 
None 

736-1-48 12” X 12” brown 
floor tile and mastic 

Floor, Kitchen <1% chrysotile in tile, 
4% chrysotile in 
mastic 

736-1-49 Brown floor tile and 
mastic 

Floor, Kitchen, under sample 
736-1-48 

2% chrysotile in tile, 
3% chrysotile in 
mastic 

736-1-50 Tan 12” X 12” floor 
tile 

Floor, Break Room, uppermost 
layer 

None 

736-1-51 Brown floor tile Floor, Break Room, under 
sample 736-1-50 

<1% chrysotile in tile, 
2% chrysotile in 
mastic 

736-1-52 Brown floor tile Floor, Break Room, under 
sample 736-1-51 

2% chrysotile in tile, 
2% chrysotile in 
mastic 

736-1-53 Blown in insulation Attic, above hard ceiling None 
736-1-54 Hard ACM board Attic, chase wall, around 

boiler vent stack 
30% chrysotile 

736-1-55 TSI, white 
corrugated duct 
wrap 

Attic, applied to air duct 40% chrysotile 

736-M-
56 

Duct flex joint 
material 

Mechanical room, at joint 
between air handling unit and 
ductwork, 2 locations 

40% chrysotile 

736-M-
57 

Gypsum wall board Mechanical room walls and 
ceiling 

None 

736-1-58 Tan floor tile and 
mastic 

Floor, Open Room 2 5% chrysotile in tile, 
10% chrysotile in 
mastic 

736-1-59 Red-brown floor tile 
& mastic 

Floor, Open Room 2, under 
sample 736-1-58 

5% chrysotile in tile, 
5% chrys. in mastic 
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FIELD 
ID 

DESCRIPTION LOCATION ASBESTOS TYPE & 
% 

736-1-60 Dark brown floor tile 
and mastic 

Floor, Open Room 2, under 
sample 736-1-59 

5% chrysotile in tile, 
4% chrysotile in 
mastic  

736-1-61 Gray floor tile and 
mastic 

Floor, Office 7 5% chrysotile in tile, 
2% chrysotile in 
mastic  

736-1-62 Felt paper Floor, Office 7, under sample 
736-1-61 

None 

736-1-63 Gypsum joint 
compound 

On gypsum board ceiling 
covering, Entryway 

None 

736-1-64 Gypsum board Ceiling, Entryway None 
736-1-65 Red 9” X 9” floor tile 

and mastic 
Floor, Office 9 6% chrysotile in tile, 

mastic NAD 
736-1-66 2’ X 4’ RP ceiling tile Suspended ceiling, Corridor None 
736-1-67 Gypsum joint 

compound 
On newer gypsum board wall 
covering, Corridor 

None 

736-1-68 12” X 12” brown 
floor tile 

Floor, Women’s Small 
Restroom  

4% chrysotile in tile, 
4% chrysotile in 
mastic 

736-1-69 Vinyl cove base and 
mastic 

Walls, Women’s Small 
Restroom 

None 

736-1-70 Heat shield board Attic, applied to chase walls, 
above Women’s Small 
Restroom 

70% chrysotile 

736-1-71 Gypsum joint 
compound 

Applied to fiberboard ceiling 
above suspended ceiling, 
Open Room 1 

2% chrysotile 

736-1-72 TSI white corrugated 
duct wrap 

Attic, applied to air duct 40% chrysotile 

736-1-73 TSI white corrugated 
duct wrap 

Attic, applied to air duct 30% chrysotile 

736-1-74 Blown in insulation Attic, above hard ceiling None 
736-1-75 Dark brown 9” X 9” 

floor tile 
Floor, Office 14 5% chrysotile in tile, 

rest NAD 
736-1-76 Floor leveling 

compound 
Floor, Office 14 None 

736-1-77 Red-brown 12” X 12” 
floor tile 

Floor, Office 11 <1% chrysotile 

736-1-78 Heat shield board Attic, applied to chase walls 50% chrysotile 
736-1-79 TSI corrugated duct 

or pipe wrap debris 
Crawlspace, on floor and 
ground into dirt 

30%chrysotile 

 
 
Samples testing positive for asbestos in BOLD type
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TABLE 2 
ACM QUANTITY SUMMARY 
Ft. GILLEM BUILDING 736 

 
Area Descriptions  

 
 
 
 

Material Descriptions 

 
 
 
 

Units 

 R
O

O
F 

 M
E

C
H

A
N

IC
A

L
 R

O
O

M
 

 
FI

R
ST

 F
L

O
O

R
 

 C
R

A
W

L
SP

A
C

E
 

 A
T

T
IC

 

 

 

 
 
 
 

Totals 

Roofing Cement S.F. 25       25 
Gypsum Joint Compound   

* 
S.F.   8500*     8500* 

Floor Tile and Mastic S.F.   8000     8000 
ACM Board Chase 

Covering 
S.F.     120   120 

TSI Duct Wrap and Debris S.F.     1000   1000 
TSI Debris, In Soil 2” deep S.F.    8500    8500 
Duct Flex Joint, 4” Wide L.F.  40      40 

Gasket Material S.F.  10      10 
 
 
 
 
 
S.F. = Square Foot,  L.F. = Linear Foot. 
*  Unable to estimate only joint compound, estimate is of ceiling area and wall remnants.  
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TABLE 3 

MATERIAL CHARACTERIZATION AND ASSESSMENT 
Ft. GILLEM BUILDING 736 

 
MATERIAL CHARACTERISTICS ASSESSMENT 

Type Description Asbestos  
Yes/no/assumed 

Quantity 
(If ACM) 

Friable / Non-
friable 

Condition Disturbance Potential 

Miscellaneous Roofing 
cement 

Yes 4 % 25 S.F. Non-friable Good Low 

Miscellaneous  Gypsum joint 
compound 

Yes 2-3% 8500 S.F. Friable Damaged Low 

Miscellaneous Floor tile and 
mastic 

Yes 2-10% 8000 S.F. Non-friable Good Moderate disturbance 
potential in exposed 

areas  
Miscellaneous Hard ACM 

board chase 
covering 

Yes 30% 100 S.F. Non-friable Good Low 

Miscellaneous Soft ACM 
board chase 

covering 

Yes 50-70%  20 S.F. Friable Good Low 

Miscellaneous Duct flex joint Yes 40% 40 L.F. Non-friable Good Moderate disturbance 
from vibration and air 

erosion 
Miscellaneous Gasket 

material 
Assumed 10 S.F. Unknown Unknown Low 

TSI Duct wrap and 
debris in attic 

Yes 30-40% 1000 S.F. Friable Damaged Low, nearly 
inaccessible 

TSI Duct or pipe 
wrap debris in 
crawl space 

Yes 30% 8500S.F. Friable Significantly 
damaged 

High 
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Plates 

 
 
 
Plate 1   736a.dgn     Room designations 
Plate 2   736b.dgn     First floor sample locations 
Plate 3   736c.dgn     Attic sampling locations 
Plate 4   736d.dgn     Roof sample locations 
Plate 5   736e.dgn     Asbestos containing flooring materials locations 
Plate 6   736f.dgn     TSI and miscellaneous ACM materials in attic  
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Figures 
 
 
 

Figure 1.  TSI duct wrap 
Figure 2.  TSI duct wrap debris 
Figure 3.  Asbestos cement board 
Figure 4.  Asbestos cement board 
Figure 5.  TSI duct wrap 
Figure 6.  TSI debris 
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Figure 1.  TSI corrugated duct wrap insulation and its debris contains asbestos.  
 
 
 
 
 

 
Figure 2.  TSI corrugated duct wrap debris in locations in the attic contains asbestos. 
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Figure 3.  Cement board used as boiler flue stack chase wall covering contains asbestos, 
as does softer covering on smaller chases at the southwest end of the building. 
 
 
 
 
 

 
Figure 4.  Another photo of the asbestos cement board covering the boiler stack chase 
wall. 
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Figure 5.  TSI corrugated duct wrap and debris in the western attic contains asbestos. 
 
 
 
 
 
 

 
Figure 6.  TSI pipe or duct wrap debris littering the floor of the crawlspace contains 
asbestos. 
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Appendix 1 
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HAZARDOUS MATERIAL REPORT 
Ft. GILLEM, GEORGIA 

BUILDING 736 
 
 

INTRODUCTION 
 

1. This report documents the hazardous material survey of Building No. 736 at Ft. 
Gillem, Georgia conducted between 29 April and 1 May 2002 by USACE 
Savannah District employees Tim Jones and Jack Ford. This survey was 
conducted in general accordance with the Statement of Services developed by 
Ray Willingham, USACE Savannah District, which includes the USAEHA 
guidance for demolition debris characterization by TCLP sampling. 

 
2. The survey consists of a count of florescent and metal halide lights, a search for 

mercury containing equipment, a search for lead building components, a search 
for evidence of past or present underground storage tanks and a search for any 
other hazardous building materials excluding asbestos. The report also documents 
results of composite sampling of building materials for demolition debris 
characterization by analysis of TCLP lead.   

 
3. Building No 736 was built in the 1940s time frame and is of wood frame 

construction. The roof system is wooden framing with wood decking covered by 
asphalt shingles. The floor system is mostly wood construction with vinyl tile 
covered with carpet. Due to the construction of the building, the TCLP sampling 
was performed in accordance with composite sample estimated percentages for 
Wood structures in the USAEHA guidance. No physical sampling of other 
hazardous components was performed, only a visual counting was performed. 

 
4. The sampled components for identification of TCLP lead, in their proper 

percentages, were analyzed by Hygeia Laboratories using EPA methods 1311 for 
extraction followed by 6010B analysis. Hygeia’s analytical report is included in 
Appendix 1. 
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SUMMARY 
 

 
5. The florescent and metal halide light count results are presented in Table 1. 

   
6. Sampling of building components was performed as required and components 

were processed and mixed in the proper percentages and given a sample 
identification of FGB 736 TCLP. TCLP analysis by Hygeia Laboratories indicates 
that lead is not present above the regulatory limit of 5mg/L. Field sampling data 
including component type, color, TCLP mix percentage and approximate 
sampling location is presented in Table 2. Approximate locations of material   
sub-samples are indicated in the floor plan.  

 
7. Inspection of the building turned up lead in the plumbing drain and vent piping 

system. Details are included in Table 3. 
 

8. One confirmed and several suspected mercury-containing switches were located 
on the boiler. No suspect mercury-containing thermostats were located in 
Building 736. 

 
9. Evidence (fuel fired boiler) of the existence of an underground storage tank was 

found, however, no tank could be located. 
 

10. Refrigerant from one central air conditioning system should be recovered prior to 
building demolition. One window air conditioning unit should be removed and 
refrigerant recovered prior to demolition. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by: ______________________________ 
                                                                          TIMOTHY A. JONES 
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Tables 

 
TABLE 1 

Ft. GILLEM BLDG. 736 
FLORESCENT LIGHT FIXTURES 

 

AREA IDENTIFICATION 
# & TYPE 
LIGHTS 

PRESENT 
DESCRIPTION OF LIGHTS 

Interior 4 1 foot square, 1 bulb exit lights 

Interior 5 2 foot square, 2 bulb florescent 
fixtures 

Interior 120 4 foot long, 4 bulb florescent fixtures 

Interior 1 8 foot long, 2 bulb florescent fixtures 

Interior 2 Battery back-up emergency fixtures 

Exterior 1 1 foot square mercury vapor lamp 
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TABLE 2 
Ft. GILLEM BLDG. 736 

TCLP COMPOSITE SAMPLE COMPONENTS 
 

BUILDING 
COMPONENT DESCRIPTION LOCATION PERCENTAGE OF 

SAMPLE 

Unpainted Wood  Wall framing Corridor 42% 

Interior wall covering Tan drywall Open Room 23% 

Roofing Components Roof shingle Roof 7% 

Interior Floor 
Coverings Brown carpet Corridor 8% 

Block, Brick, Concrete Unpainted block Foundation 7% 

Ceiling Material White drywall and 
ceiling tile Break Room 7% 

Painted Wood-Interior Light green molding Corridor 1% 

Painted Wood-
Exterior 

Brown and white 
trim Exterior soffit 5% 

 

 
 

TABLE 3 
Ft. GILLEM BLDG. 736 

LEAD BUILDING COMPONENTS 
 

BUILDING 
COMPONENT DESCRIPTION LOCATION ESTIMATED NUMBER 

Hot poured lead pipe 
joint 

In plumbing 
drainage, waste and 

vent piping 

Restrooms and 
in crawl space 

100-150 

Lead Flashing 
On plumbing vent 

pipe system  Roof 6 
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Appendix 1 
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ASBESTOS INSPECTION REPORT 
FORT GILLEM, GEORGIA 
BUILDING NUMBER 739  

 
 

INTRODUCTION 
 

1. This report documents the asbestos inspection and survey of Building No. 739 at 
Fort Gillem, Georgia conducted on 29 April 2002 by USACE Savannah District 
employees Tim Jones and Jack Ford. The survey was conducted in general 
accordance with the regulatory guidelines in the Asbestos Hazard Emergency 
Response Act (AHERA) (40 CFR Part 763 Subpart E Sections 763.80-763.88) 
and “Guidance for Controlling Asbestos-Containing Materials in Buildings” 
(Purple Book) (EPA publication number 560/5-85-024). Although not required by 
the AHERA guidelines, roof and other exterior miscellaneous materials were also 
inspected and sampled. 

 
2. Building No. 739 was built in the 1940s time frame and is a single story single 

room structure of wood frame construction with vinyl siding covering the old 
wood exterior. The floor system is concrete slab on grade. The roof is wood frame 
with a single layer of asphalt shingles.  

 
3. All accessible areas of Building No. 739 were visually inspected for suspected 

Asbestos Containing Materials (ACM) by an accredited inspector. Bulk samples 
of all suspected ACM’s were collected. Samples were taken from inconspicuous 
locations when possible. This report details ACM as identified at the time of 
inspection only. 

 
4. The bulk samples were analyzed by Hygeia Laboratories, Inc. Hygeia is 

accredited by the National Voluntary Laboratory Accredited Program (NVLAP 
Accreditation sponsored by the National Institute of Standards and Technology 
(NIST)). The samples were analyzed by the accepted method of polarized light 
microscopy (PLM) using EPA’s “Method for the Determination of Asbestos in 
Bulk Building Materials”, EPA/600/R-93/116. Hygeia’s analytical report is 
included in Appendix 1 and their NVLAP accreditation is in the Certifications 
section. 

 
5. In compliance with the AHERA regulations, material is considered an Asbestos 

Containing Material when it contains greater than 1 (one) percent asbestos.  
Likewise, in this report, any material containing concentrations greater than 1 
percent asbestos will be considered “positive”. A narrative discussion of the 
AHERA ACM types (i.e., thermal systems insulation, miscellaneous and 
surfacing materials) found in Building No. 739 is included in this report when 
relevant. Bulk sample information appears on Table 1. The specific location 
where each bulk sample was obtained is shown on the building floor plans, which 
appear as Plates.  
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DISCUSSION 
 

 
6. Samples were taken from the window glazing, roofing and gypsum wall covering. 

None were found to contain asbestos. 
 

 
 
 

Summary 
 

7. No materials in Building 739 were found to contain asbestos. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by: ______________________________ 
                                                                                         TIMOTHY A. JONES                                                           
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Tables 
 
 
 
 

 
 
 
 

TABLE 1 
SUSPECT ACM SAMPLES 
Ft. GILLEM BUILDING 739 

 
FIELD 

ID 
DESCRIPTION LOCATION ASBESTOS TYPE & 

% 
739-E-1 Window Glazing 

Compound 
Window frame None 

739-1-2 Gypsum Wall Board Wall None 
739-R-3 Roof Shingle Roof field None 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Samples testing positive for asbestos in BOLD type



CESAS-EN-GGe                                                                                                                             5 May 2002   
     

 5

 
Plates 

 
 
 
Plate 1   739a.dgn     Sample Locations 
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Appendix 1 
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HAZARDOUS MATERIAL REPORT 
Ft. GILLEM, GEORGIA 

BUILDING 739 
 
 

INTRODUCTION 
 

1. This report documents the hazardous material survey of Building No. 739 at Ft. 
Gillem, Georgia conducted on 29 April 2002 by USACE Savannah District 
employees Tim Jones and Jack Ford. This survey was conducted in general 
accordance with the Statement of Services developed by Ray Willingham, 
USACE Savannah District, which includes the USAEHA guidance for demolition 
debris characterization by TCLP sampling. 

 
2. The survey consists of a count of florescent and metal halide lights, a search for 

mercury containing equipment, a search for lead building components, a search 
for evidence of past or present underground storage tanks and a search for any 
other hazardous building materials excluding asbestos. The report also documents 
results of composite sampling of building materials for demolition debris 
characterization by analysis of TCLP lead.   

 
3. Building No 739 was built in the 1940s time frame and is of wood frame 

construction. The building is a single room that appears to have at one time 
housed a boiler. It is now used as general storage. The roof system is wooden 
framing with wood decking covered by asphalt shingles. The floor system is 
concrete slab on grade. Due to the construction of the building, the TCLP 
sampling was performed in accordance with composite sample estimated 
percentages for Wood structures in the USAEHA guidance. No physical sampling 
of other hazardous components was performed, only a visual counting was 
performed. 

 
4. The sampled components for identification of TCLP lead, in their proper 

percentages, were analyzed by Hygeia Laboratories using EPA methods 1311 for 
extraction followed by 6010B analysis. Hygeia’s analytical report is included in 
Appendix 1. 
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SUMMARY 

 
 

5. No florescent lights were found in Building 739. 
   

6. Sampling of building components was performed as required and components 
were processed and mixed in the proper percentages and given a sample 
identification of FGB 739 TCLP. TCLP analysis by Hygeia Laboratories indicates 
that lead is not present above the regulatory limit of 5mg/L. Field sampling data 
including component type, color, TCLP mix percentage and approximate 
sampling location is presented in Table 1. Approximate locations of material   
sub-samples are indicated in the floor plan.  

 
7. Inspection of the building turned up no lead building components. 

 
8. No mercury containing thermostats or switches were found in Building 739. 

 
9. No evidence of the existence of an underground storage tank was found. 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Prepared by: ______________________________ 
                                                                          TIMOTHY A. JONES 
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Tables 

 
 
 

TABLE 1 
Ft. GILLEM BLDG. 739 

TCLP COMPOSITE SAMPLE COMPONENTS 
 

BUILDING 
COMPONENT DESCRIPTION LOCATION PERCENTAGE OF 

SAMPLE 

Unpainted Wood  Wall framing Interior 42% 

Interior wall covering Silver drywall Interior 23% 

Roofing Components Roof shingle Roof 7% 

Interior Floor 
Coverings Unpainted concrete Interior 8% 

Block, Brick, Concrete Unpainted concrete Foundation 7% 

Ceiling Material Silver drywall Interior 7% 

Painted Wood-Interior Silver window 
molding Interior 1% 

Painted Wood-
Exterior White siding Exterior  5% 
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Appendix 1 
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THE SAVANNAH DISTRICT'S MANUAL
FOR INTERIOR DESIGN PRESENTATION
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THE SAVANNAH DISTRICT'S MANUAL
FOR INTERIOR DESIGN PRESENTATION FORMAT

A.  This format is required in accordance with THE SAVANNAH DISTRICT DESIGN
MANUAL section 10.8.9. and is developed in accordance with Air Force and Army interior
design requirements for SID/CID submittals.

B.  SID/CID PACKAGES RUN CONCURRENT WITH THE ARCHITECTURAL
SUBMITTALS.

C.  "Checklists for Reviews" and "Lessons Learned" are to be used to ensure all required
information is included in the Contract Documents, the SID/CID presentation binders and to
achieve customer satisfaction.

D.  The General Contractor will not be receiving the 8 ½" X 11" SID/CID binders.  Verify that all
graphic illustrations such as carpet borders, ceramic tile patterns, accent color placement,
millwork details and prewired furniture finished and details are on the contract drawings.

E.  DO NOT REFERENCE THE SID/CID BINDERS IN THE CONTRACT DOCUMENTS.

F.  THIS INFORMATION IS NOT OPTIONAL WHEN PRESENTING A SID/CID
SUBMITTAL FOR REVIEW and FINAL DESIGN.

G.  The Interior Design Point of Contact for the Savannah District is:

U.S. Army Corps of Engineers
ATTN:  EN-DA/Peggy Roberson
100 W. Oglethorpe Avenue
Savannah, GA  31402-0889
COMM (912) 652-5544  FAX (912) 652-5891









































15.  LETTER FOR WAIVER/JUSTIFICATION

FOR CID ITEMS THAT REQUIRE A JUSTIFICATION, SUCH AS OPEN MARKET ITEMS FOLLOW
THE FORMAT EXAMPLE AND ATTACH IT TO THE APPROPRIATE ORDER FORM. See Appendix
"C" for UNICOR Waiver information.

JUSTIFICATION FOR ACOUSTICAL PANELS
December 15, 1994

1.  REQUESTING U.S. Army Corps of Engineers
    ACTIVITY: EN-DA/Peggy Roberson

100 W. Oglethorpe Avenue
Savannah, GA  31402-0889

2.  POINT OF CONTACT: Peggy Roberson
(912) 652-5144

      3.  REQUIREMENTS: To provide acoustical and visual control
through a cost effective and timely means.  The
panels will separate and define workstations
for 7 individuals representing 5 engineering
disciplines.  These individuals are located in
1,470 sq. ft. of open area.

4.  PROPOSED SOLUTION:  To purchase portable, acoustical panels 62
inches high and various widths from XYZ manufacture.  This
manufacturer delivers and installs within 30 days from the date
they received the order.  See the attached order form for stock
number, dimensions, colors and manufacturers.

5.  UNICOR WAIVER:  Market research indicates that the Federal Prison
Industry does not supply this type of portable panel.

6.  TRIANGLE/INTANGIBLE BENEFITS: The tangible benefits to be gained
from this purchase will be an enhancement of employee morale and
productivity due to the reduction of sound and visual disturbances
currently found in this open space.

7. IMPACT IS REQUEST IS NOT APPROVED:  Employee morale will drop, which
could impact performance.

8.  ESTIMATED DATE ITEMS ARE REQUIRED:  ASAP but no later than 30 days.

16.  HEALTH AND SAFETY CRITERIA

16.1  PROVIDE PROTECTION AGAINST PERSONAL INJURY AND DEATH FROM:

16.1.1  FALLS

*  ASTM D-2047-Test for Slip Resistance of Hard Surfaces

16.1.2  CHEMICAL EMISSIONS
16.1.3  ELECTRONIC EMISSIONS
16.1.4  MICROBIAL CONDITIONS

NOTE:  16.1.2, 16.1.3, and 16.1.4 are not defined by code at the present.
OSHA has a proposed regulation in relation to indoor air quality standards.
It is currently in the review phase.  It is not in
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U. S. Army Corps of Engineers Disclaimer 

 
The contents of this document are not to be used for advertising, publication, or promotional 
purposes. Citation of trade names does not constitute an official endorsement or approval of the use 
of such commercial products. All product names and trademarks cited are the property of their 
respective owners. 
 
The findings of this document are not to be construed as an official Department of the Army position 
unless so designated by other authorized documents. The U. S. Army Corps of Engineers does not 
guarantee, certify, or ensure performance of any products, systems, strategies, or technologies 
described in the Sustainable Project Rating Tool (SPiRiT). 
 

U. S. Green Building Council Disclaimer 
 

The LEED Green Building Reference Guide™ 2.0 is the second edition, support document for the 
LEED Green Building Rating System™. These LEED™ documents were developed by the U.S. 
Green Building Council, under contract number DE-FG36-97GO10268, for the U.S. Department of 
Energy, Energy Efficiency and Renewable Energy, Office of Building Technology, State, and 
Community Programs, and are intended for use by commercial building project stakeholders or 
project team members as a guide for green and sustainable design. They were prepared with the 
assistance and participation of representatives from many organizations. The views and opinions 
expressed represent general consensus and available information, but unanimous approval by all 
organizations is not implied. The views and opinions expressed also do not necessarily state or 
reflect those of the United States government. 
 
Together, the LEED™ documents represent the U.S. Green Building Council's efforts to develop a 
standard that improves environmental and economic performance of commercial buildings using 
established and/or advanced industry principles, practices, materials and standards. They are 
subject to change from time to time in the future. 
 
The U.S. Green Building Council authorizes you to view the LEED Green Building Reference Guide™ 
2.0 for your individual use. In exchange for this authorization, you agree to retain all copyright and 
other proprietary notices contained in the original LEED Green Building Reference Guide™ 2.0. You 
also agree not to sell or modify the LEED Green Building Reference Guide™ 2.0 or to reproduce, 
display or distribute the LEED Green Building Reference Guide™ 2.0 in any way for any public or 
commercial purpose, including display on a web site or in a networked environment. Unauthorized 
use of the LEED Green Building Reference Guide™ 2.0 violates copyright, trademark, and other laws 
and is prohibited. 
 
Please note that the text of the federal and state codes, regulations, voluntary standards, etc. 
reproduced in the LEED Green Building Reference Guide™ 2.0 is either used under license to the 
U.S. Green Building Council or, in some instances, is in the public domain. All other text, graphics, 
layout, and other elements of content contained in the LEED Green Building Reference Guide™ 2.0 
are owned by the U.S. Green Building Council and are protected by copyright under both United 
States and foreign laws. 
 
Also please note that none of the parties involved in the funding or creation of the LEED Green 
Building Reference Guide™ 2.0, including the U.S. Green Building Council, its members or the 
United States government make any warranty (express or implied) or assume any liability or 
responsibility, to you or any third parties for the accuracy, completeness or use of, or reliance on, any 
information contained in the LEED Green Building Reference Guide™ 2.0, or for any injuries, losses 
or damages (including, without limitation, equitable relief) arising out of such use or reliance. 
 
As a condition of use, you covenant not to sue, and agree to waive and release the U.S. Green 
Building Council, its members and the United States government from any and all claims, demands 
and causes of action for any injuries, losses or damages (including, without limitation, equitable relief) 
that you may now or hereafter have a right to assert against such parties as a result of your use of, or 
reliance on, the LEED Green Building Reference Guide™ 2.0. 
 
Copyright © 2000 by the U.S. Green Building Council. All rights reserved. 
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NOTES 
 
1)  This Sustainable Project Rating Tool (SPiRiT) is derived from The U. S. Green Building Council LEED 2.0 
(Leadership in Energy and Environmental Design) Green Building Rating System TM . 
 
2)  The SPiRiT numbering scheme parallels, but does not match LEED 2.0. LEED does not number major 
sections, which it calls ‘Credit Categories,’ ex. 'Sustainable Sites,’ rather it numbers criteria or ‘credits’ within each 
major section. SPiRiT credit numbers match those of LEED where there is a 1:1 comparison. Where additional 
credits have been added they fall at the end of major sections. 
 
3)  The SPiRiT Credits all follow the format: Intent, Requirement and Technologies/Strategies. 
 

Intent: A statement of the primary goal for the credit; 
Requirement: Quantifiable conditions necessary to achieve stated intent; 
Technologies/Strategies : Suggested technologies, strategies and referenced guidance on the means to 
achieve identified requirements. 
 

4)  Projects are evaluated for each SPiRiT credit which are either 'Prerequisites' or result in a point score: 
Prerequisites: These credits are a statement of minimum requirements and must be met. No further points 
will be awarded unless the minimum is achieved. These credits are recognizable by an 'R' in the number scheme, 
ex. 1.R1, and a 'Reqd.' in the score column. 
Point Score: These credits are evaluated and result in a point score. Where the potential score is greater 
than 1, no partial points are granted. 
 
5)  SPiRiT Sustainable Project Certification Levels: 
 

SPiRiT Bronze 25 to 34 Points 
SPiRiT Silver  35 to 49 Points 
SPiRiT Gold   50 to 74 Points 
SPiRiT Platinum  75 to 100 Points 
 

6)  SPiRiT credits have been developed to address facility life cycle phases including programming, design, 
construction, and commissioning. Additional rating tools will be developed to address installation/base master 
planning and facilities operations and maintenance, rehabilitation, recycling, and disposal. 
 
7)  POC for U. S. Army Corps of Engineers:  POC for U. S. Army Installations: 

Mr. Harry Goradia    Mr. John Scharl 
U. S. Army Corps of Engineers   U. S. Army Assistant Chief of Staff for Installation 
ATTN: CEMP-ET    Management, Directorate of Facilities & Housing 
7701 Telegraph Road    ATTN: DAIM-FDF 
Alexandria, VA 22315-3862   7701 Telegraph Road, Bldg #2594 (Room 146B), 
Phone 703-428-6460, FAX 703-428-7903  Alexandria, VA 22315-3800 
Email harry.goradia@hq02.usace.army.mil  Phone (703) 428-7614, FAX (703) 428-0197 

      Email scharja@hqda.army.mil 
 
8)  Sustainable Project Rating Tool (SPiRiT) Authors are: 

Stephen N. Flanders (Lead), U. S. Army Engineering Research & Development Center (ERDC-CRREL) 
Richard L. Schneider, U. S. Army Engineering Research & Development Center (ERDC-CERL) 
Donald Fournier, U. S. Army Engineering Research & Development Center (ERDC-CERL) 
Annette Stumpf, U. S. Army Engineering Research & Development Center (ERDC-CERL) 

 
9)  Army/USACE employees are members of the USGBC with membership privileges accessible via the USGBC 
web site, http://www.usgbc.org/. For information on membership and access to available LEED resources to 
support use of SPiRiT and sustainable design in your projects, contact Richard Schneider at (217) 373-6752 or 
richard.l.schneider@erdc.usace.army.mil (Annette Stumpf at (217) 352-6511 ext. 7542 or 
annette.l.stumpf@erdc.usace.army.mil alternate). 
 
10)  For the latest information on SPiRiT and for access to guidance, tools and resources supporting sustainable 
design initiatives, visit the CERL ‘Sustainable Design and Development Resource’ website, 
http://www.cecer.army.mil/SustDesign. There you may also join the CERL Sustainable Design ListServ to be 
directly notified of information pertinent to sustainable design. 
 
 
 
Sustainable Project Rating Tool (SPiRiT) v.1.4                         April 2001                                                                  Page vi 



Sustainable Sites 
                                                                                                                                                                                      Reqd. 

Sustainable Sites Score 20 
1.R1   Erosion, Sedimentation, and Water Quality Control (1)  

 
Intent:   Control erosion and pollutants to reduce negative impacts on water and air quality. 
Requirement:  q Design a site sediment and erosion control plan and a pollution prevention plan that conforms to best 

management practices in the EPA’s Storm Water Management for Construction Activities, EPA Document 
No. EPA-833-R-92-001, Chapter 3, OR local Erosion and Sedimentation Control standards and codes, 
whichever is more stringent. The plan shall meet the following objectives: 
§ Prevent loss of soil during construction by storm water runoff and/or wind erosion, including protecting 
      topsoil by stockpiling for reuse. 
§ Prevent sedimentation of storm sewer or receiving streams and/or air pollution with dust and particulate 
     matter. 

  § Prevent hazardous material discharge into storm water systems. 
  § Prevent petroleum oils and lubricants (POL) discharge into storm water systems. 
Technologies    The EPA standard lists numerous measures such as silt fencing, sediment traps, oil grit separators, construction 
/Strategies:        phasing, stabilization of steep slopes, maintaining vegetated ground cover and providing ground cover that will 
                          meet this prerequisite. 
 
1.C1 Site Selection (1) 
 

Intent: Avoid development of inappropriate sites and reduce the environmental impact from the location of a building on a 
site. Select site based on functional adjacencies/relationships and land use compatibility. 
 
Requirement:    q Do not develop buildings on portions of sites that meet any one of the following criteria:         1 
 

§ Prime training or maneuver land. 
§ Land whose elevation is lower than 5 ft. above the 100-year flood elevation as defined by FEMA. 
§ Land that provides habitat for any species on the Federal or State threatened or endangered list. 
§ Within 100 feet of any wetland as defined by 40 CFR, Parts 230-233 and Part 22, OR as defined by local or 

state rule or law, whichever is more stringent. 
  
 
q Select site based on functional adjacencies/relationships and land use compatibility.                           1 
 

§ Select sites close to existing roads and utilities or use an existing structure to minimize the need for new 
     infrastructure. 
§ Select site in area of high density. 
§ Site facilities based on the strength of their relationships to other facilities/land-uses to limit travel 
      distances. The stronger the relationship/functional interaction, the closer the distance between two 
      facilities. 
§ Select for distance to installation/base transit systems and access to pedestrian ways and bike paths. 
§ Select for development previously used or developed suitable and available sites. 

 
Technologies     Screen potential building sites for these criteria and/or ensure that these criteria are addressed by the designer 
/Strategies:        Screen potential building sites for these criteria and/or ensure that these criteria are addressed by the designer 

during the conceptual design phase. Utilize landscape architects, ecologists, environmental engineers, civil 
engineers, and similar professionals for the screening process. New wetlands constructed as part of stormwater 
mitigation or other site restoration efforts are not affected by the restrictions of this prerequisite. 

 
 
 
 
 
 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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Sustainable Sites (Continued)1. 
0 Sustainable Sites (Continued) 
1.C2 Installation/Base Redevelopment (1) 

Intent: Channel development to installation/base cantonment areas with existing infrastructure, protecting greenfields and 
preserving habitat and natural resources. 
 
Requirement: q Increase localized density to conform to existing or desired density goals by utilizing sites that are located 

within existing cantonment areas of high development density.                                            1 
 
   q Select sites close to existing roads and utilities or use an existing structure to minimize the need for new 
                              infrastructure.                                                                                                                                               1 
 
Technologies      During the site selection process give preference to previously developed sites with installation/base cantonment 
/Strategies:          redevelopment potential such as facility reduction program cleared sites. 
 
1.C3 Brownfield Redevelopment (1) 

 
Intent: Rehabilitate damaged sites where development is complicated by real or perceived environmental contamination, 
reducing pressure on undeveloped land. 
 
Requirement: q Develop on a site classified as a brownfield and provide remediation as required by EPA’s Brownfield 
 
Redevelopment program requirements OR Develop a brownfield site (a site that has been contaminated by 
previous uses).                                       1 
 
Technologies 
/Strategies: 
 
Screen potential damaged sites for these criteria prior to selection for rehabilitation. 
 
Utilize EPA OSWER Directive 9610.17 and ASTM Standard Practice E1739 for site remediation where required. 
 
1.C4 Alternative Transportation (1) 

Intent: Reduce pollution and land development impacts from automobile use. 
 
Requirement:  q Locate building within ½ mile of installation/base transit systems.                              1 
 
  q Provide suitable means for securing bicycles, with convenient changing/shower facilities for use by cyclists, 

for 5% or more of building occupants.                   1 
 
  q Locate building within 2 miles of alternative-fuel refueling station(s).                              1 
 
  q Size parking capacity not to exceed minimum installation/base cantonment requirements AND provide 

preferred parking for carpools or van pools capable of serving 5% of the building occupants, OR, add no 
new parking for rehabilitation projects AND provide preferred parking for carpools or van pools capable of 
serving  
5% of the building occupants.                  1 

 
Technologies  Select sites near public installation/base transit served by safe, convenient pedestrian pathways. 
/Strategies: 
 
 
 
 
 
 
 
 
 
 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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1.C5 Reduced Site Disturbance (1) 

Intent: Conserve existing natural areas and restore damaged areas to provide habitat and promote biodiversity. 
 
Requirement:  q On greenfield sites, limit site disturbance including earthwork and clearing of vegetation to 40 feet beyond the 
building perimeter, 5 feet beyond primary roadway curbs, walkways, and main utility branch trenches, and 25 
feet beyond pervious paving areas that require additional staging areas in order to limit compaction in the 
paved area; OR, on previously developed sites, restore a minimum of 50% of the remaining open area by 
planting native or adapted vegetation.                                         1 

 
q Reduce the development footprint (including building, access roads and parking) to exceed the 

installation/base's/base's master plan local zoning’s open space requirement for the site by 25% or in 
accordance with installation/base policy on open space set asides, whichever is greater.                                    1 
 
Technologies Note requirements on plans and in specifications. Establish contractual penalties for destruction of trees and site 
/Strategies: Note requirements on plans and in specifications. Establish contractual penalties for destruction of trees and site 

areas noted for protection. Reduce footprints by tightening program needs and stacking floor plans. Establish 
clearly marked construction and disturbance boundaries. Delineate laydown, recycling, and disposal areas. Use 
areas to be paved as staging areas. Work with local horticultural extension services, or native plant societies, or 
installation/base agronomy staff to select indigenous plant species for site restoration and landscaping. 
 

1.C6 Stormwater Management (1) 
 

Intent:  Limit disruption of natural water flows by minimizing storm water runoff, increasing on-site infiltration and 
reducing contaminants. 
 

Requirement:  Implement a stormwater management plan that results in: 
 

q No net increase in the rate or quantity of stormwater runoff from undeveloped to developed conditions; OR, if 
 existing imperviousness is greater than 50%, implement a stormwater management plan that results in a 
 25% decrease in the rate and quantity of stormwater runoff.              1 
 
q Treatment systems designed to remove 80% of the average annual post development total suspended solids 
 (TSS), and 40% of the average annual post development total phosphorous (TP), by implementing Best 
 Management Practices (BMPs) outlined in EPA’s Guidance Specifying Management Measures for Sources 
 of Nonpoint Pollution in Coastal Waters (EPA -840-B-92-002 1/93).               1 

 
Technologies         Significantly reduce impervious surfaces, maximize on-site stormwater infiltration, and retain pervious and 
/Strategies:            Significantly reduce impervious surfaces, maximize on-site stormwater infiltration, and retain pervious and 

vegetated areas. Capture rainwater from impervious areas of the building for groundwater recharge or reuse 
within building. Use green/vegetated roofs. Utilize biologically-based and innovative stormwater management 
features for pollutant load reduction such as constructed wetlands, stormwater filtering systems, bioswales, bio- 
retention basins, and vegetated filter strips. Use open vegetated swales to reduce drainage velocity and erosion, 
reduce system maintenance, increase vegetative variety and support wildlife habitat where space permits. 
 

1.C7 Landscape and Exterior Design to Reduce Heat Islands (2) 
 

Intent: Reduce heat islands (thermal gradient differences between developed and undeveloped areas) to minimize 
impact on microclimate and human and wildlife habitat. 
 
Requirement: q Provide shade (within 5 years) on at least 30% of non-roof impervious surface on the site, including parking 

lots, walkways, plazas, etc., OR, use light-colored/ high-albedo materials (reflectance of at least 0.3) for 30% 
of the site’s non-roof impervious surfaces, OR place a minimum of 50% of parking space under-ground OR 
use open-grid pavement system (net impervious area of LESS than 50%) for a minimum of 50% of the 
parking lot area.                   1 

 
q Use ENERGY STAR Roof compliant, high-reflectance AND low emissivity roofing (initial reflectance of at 
 least .65 and three-year-aged reflectance of at least .5 when tested in accordance with ASTM E408) for a 

       minimum of 75% of the roof surface; OR, install a “green” (vegetated) roof for at least 50% of the roof area.                                                                                                                                                                                      
1 

 
Technologies  Employ design strategies, materials, and landscaping designs that reduce heat absorption of exterior materials. 
/Strategies:   Note albedo/reflectance requirements in the drawings and specifications. Provide shade (calculated on June 21, 
noon solar time) using native or climate tolerant trees and large shrubs, vegetated trellises, or other exterior 
structures supporting vegetation. Substitute vegetated surfaces for hard surfaces. Explore elimination of blacktop 
and the use of new coatings and integral colorants for asphalt to achieve light colored surfaces. 
 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
(2)  U. S. Green Building Council. Used by permission. 
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1.C8 Light Pollution Reduction (1) 
 

Intent: Eliminate light trespass from the building site, improve night sky access, and reduce development impact on 
nocturnal environments. 
 
Requirement: q Do not exceed Illuminating Engineering Society of North America (IESNA) footcandle level requirements as 
stated in the Recommended Practice Manual: Lighting for Exterior Environments, AND design interior and 
exterior lighting such that zero direct-beam illumination leaves the building site. 

1 
Technologies 
/Strategies: 
Consult IESNA Recommended Practice Manual: Lighting for Exterior Environments for Commission Internationle 
de I’Eclairage (CIE) zone and pre and post curfew hour descriptions and associated ambient lighting level 
requirements. Ambient lighting for pre-curfew hours for CIE zones range between .01 footcandles for areas with 
dark landscapes such as parks, rural, and residential areas, and 1.5 footcandles for areas with high ambient 
brightness such as installation/base areas with high levels of nighttime activity. Design site lighting and select 
lighting styles and technologies to have a minimal impact off-site and minimal contribution to sky glow. Minimize 
lighting of architectural and landscape features. Exterior lighting should be consistent with security lighting 
requirements. 
 
1.C9 Optimize Site Features 
 
Intent: Optimize utilization of the site’s existing natural features and placement of man-made features on the site. 
 
Requirement: q Perform both of the following:                                                                                                                                  1 
  § Maximize the use of free site energy. 
  § Plan facility, parking and roadways to “fit” existing site contours and limit cut and fill. 
 
Technologies 
/Strategies: 
Evaluate site resources to ascertain how each can enhance the proposed project and visa versa. Work to 
maximum advantage of the site’s solar and wind attributes. Use landscaping to optimize solar and wind 
conditions and to contribute to energy efficiency; Locate and orient the facility on the site to optimize solar and 
wind conditions. 
 
1.C10 Facility Impact 
 
Intent: Minimize negative impacts on the site and on neighboring properties and structures; avoid or mitigate excessive 
noise, shading on green spaces, additional traffic, obscuring significant views, etc. 
Requirement: q Cluster facilities to reduce impact, access distance to utilities and sufficient occupant density to support mass 
transit. 

1 
q Collaborate with installation/base and community planners to identify and mitigate potential impacts of the 
project beyond site boundaries, and transportation planners to insure efficient public transport. 

1 
Technologies Involve local/regional planners and community members in installation/base master planning processes. 
/Strategies: Recognize the context and the impact of a project beyond site boundaries, and integrate it with the larger 

installation/base/community context/land use. 
 
1.C11 Site Ecology 
 
Intent: Identify and mitigate all existing site problems including contamination of soil, water, and air, as well as any 
negative impacts caused by noise, eyesores, or lack of vegetation, enhancing or creating new site habitat. 
 
Requirement: q Develop site environmental management and mitigation plan.                  1 
Technologies 
/Strategies: 
Understand site and surrounding ecosystem interdependence and interconnectivity. Plan landscaping scheme to 
incorporate biodiversity. Preserve/enhance existing trees, hydrological features, ecosystems, habitats, and 
cultural resources. Increase the existence of healthy habitat for native species. Reintroduce native plants and 
trees where they have been destroyed by previous development. 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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2.C1 Water Efficient Landscaping (2) 

Intent: Limit or eliminate the use of potable water for landscape irrigation. 



 
Requirement: q Use high efficiency irrigation technology, OR, use captured rain or recycled site water to reduce potable 
water consumption for irrigation by 50% over conventional means. 

1 
q Use only captured rain or recycled site water for an additional 50% reduction (100% total reduction) of 
potable water for site irrigation needs, OR, do not install permanent landscape irrigation systems. 

                                                                                                                                                                               1 
Technologies 
/Strategies: 
Develop a landscaping water use baseline according to the methodology outlined in the LEED Reference Guide. 
Specify water-efficient, native or adapted, climate tolerant plantings. High efficiency irrigation technologies include 
micro irrigation, moisture sensors, or weather data based controllers. Feed irrigation systems with captured 
rainwater, gray water, or on-site treated wastewater. 
 
2.C2 Innovative Wastewater Technologies (2) 

Intent: Reduce generation of wastewater and potable water demand, while increasing local aquifer recharge. 
 
Requirement: q Reduce the use of municipally provided potable water for building sewage conveyance by a minimum of 
50%, OR, treat 100% of wastewater on site to tertiary standards.                     1 
 
Technologies 
/Strategies: 
Develop a wastewater baseline according to the methodology outlined in the LEED Reference Guide. Implement 
decentralized on-site wastewater treatment and reuse systems. Decrease the use of potable water for sewage 
conveyance by utilizing gray and/or black water systems. Non-potable reuse opportunities include, toilet flushing, 
landscape irrigation, etc. Provide advanced wastewater treatment after use by employing innovative, ecological, 
on-site technologies including constructed wetlands, a mechanical recirculating sand filter, or aerobic treatment 
systems. 
 
2.C3 Water Use Reduction (1) 

Intent: Maximize water efficiency within buildings to reduce the burden on municipal water supply and wastewater 
systems. 
 
Requirement: q Employ strategies that in aggregate use 20% less water than the water use baseline calculated for the 
building (not including irrigation) after meeting Energy Policy Act (EPACT) of 1992 fixture performance 
requirements.                                                   1 
q Exceed the potable water use reduction by an additional 10% (30% total efficiency increase).                1 
 
Technologies 
/Strategies: 
Develop a water use baseline including all water consuming fixtures, equipment, and seasonal conditions 
according to methodology guidance outlined in the LEED Reference Guide. Specify water conserving plumbing 
fixtures that exceed Energy Policy Act (EPACT) of 1992 fixture requirements in combination with ultra high 
efficiency or dry fixture and control technologies. Specify high water efficiency equipment (dishwashers, laundry, 
cooling towers, etc.). Use alternatives to potable water for sewage transport water. Use recycled or storm water 
for HVAC/process make up water. Install cooling tower systems designed to minimize water consumption from 
drift, evaporation and blowdown. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(2)  U. S. Green Building Council. Used by permission. 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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3.0 Energy and Atmosphere Score 28 
 
3.R1 Fundamental Building Systems Commissioning (1)        Reqd. 
Intent: Verify and ensure that fundamental building elements and systems are designed, installed and calibrated to 
operate as intended. 
 
Requirement: q Implement all of the following fundamental best practice commissioning procedures. 
  § Engage a commissioning authority. 
  § Develop design intent and basis of design documentation. 
  § Include commissioning requirements in the construction documents. 
  § Develop and utilize a commissioning plan. 
  § Verify installation, functional performance, training and documentation. 
  § Complete a commissioning report. 
 
Technologies 
/Strategies: 
Introduce standards and strategies into the design process early, and then carry through selected measures by 
clearly stating target requirements in the construction documents. Tie contractor final payments to documented 
system performance. Perform additional commissioning in accordance with the DOE Building Commissioning 
Guide, Version 2.2. Refer to the LEED Reference Guide for detailed descriptions of required elements and 
references to additional commissioning guides. Specify pre-occupancy baseline IAQ testing at time of 
commissioning. Test for indoor air concentrations of CO, CO2, total VOCs and particulates. Test to assure that 
adequate ventilation rates have been achieved prior to initial occupancy. 
 
3.R2 Minimum Energy Performance (1)                                                                                                                                                                                         Reqd. 
Intent: Establish the minimum level of energy efficiency for the base building and systems. 
Requirement: q Design to meet building energy efficiency and performance as required by TI 800-01 (Design Criteria). 
 
Technologies 
/Strategies: 
Use building modeling and analysis techniques to establish and document compliance. ASHRAE/IESNA 90.1- 
1999 provides guidance for establishing building base case development and analysis. Refer to the LEED 
Reference Guide for a wide variety of energy efficiency strategy resources. 
Use a professionally recognized and proven computer program or programs that integrate architectural features 
with air-conditioning, heating, lighting, and other energy producing or consuming systems. These programs will 
be capable of simulating the features, systems, and thermal loads used in the design. Using established weather 
data files, the program will perform 8760 hourly calculations. BLAST, DOE-2 or EnergyPlus are acceptable 
programs for these purposes. 
 
3.R3 CFC Reduction in HVAC&R Equipment (2)                                                                                                                                                                    Reqd. 
Intent: Reduce ozone depletion. 
 
Requirement: q Zero use of CFC-based refrigerants in new base building HVAC&R systems. When reusing existing base 
building HVAC equipment, complete a comprehensive CFC phaseout conversion. 
 
Technologies 
/Strategies: 
Specify only non-CFC-based refrigerants in all base building HVAC&R systems. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
 
(2)  U. S. Green Building Council. Used by permission. 
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3.C1 Optimize Energy Performance (1) 

Intent: Achieve increasing levels of energy performance above the prerequisite standard to reduce environmental 
impacts associated with excessive energy use. 
 
Requirement: q Reduce design energy usage (DEU) compared to the energy use budget (EUB) in joules per square meter 
per year for regulated energy components as described in the requirements of Chapter 11 of the TI 800-01 
(Design Criteria), as demonstrated by a whole building simulation. 
 § 1 Point will be awarded for every reduction in design energy use of 2.5% for both new and existing 
facilities for a maximum score of 20 points. 

20 
Regulated energy components include HVAC systems, building envelope, service hot water systems, lighting and 
other regulated systems as defined by ASHRAE. 
 
Technologies 
/Strategies: 
Develop and use building modeling and analysis techniques to establish a base case that meets the minimum 
prerequisite standard. ASHRAE/IESNA 90.1-1999 provides guidance for establishing building base case 
development and analysis. Perform interactive energy use analysis for selected design elements that affect 
energy performance and document compliance. 
Unit of measure for performance shall be annual energy usage in joules per square meter. Life-Cycle energy 
costs shall be determined using rates for purchased energy, such as electricity, gas, oil, propane, steam, and 
chilled water and approved by the adopting authority. Refer to the LEED Reference Guide or Whole Building 
Design Guide for a wide variety of energy efficiency resources and strategies including conservation measures, 
electromechanical energy efficiency technologies (for example ground-source heat pumps), passive heating and 
cooling strategies, solar hot water, and daylighting. 
Life-Cycle costing will be done in accordance with 10 CFR 436. 
Consider installation of an Energy Management and Control System (EMCS), which is compatible with exiting 
installation systems to optimize performance. Use sensors to control loads based on occupancy, schedule and/or 
the availability of natural resources use (day light or natural ventilation). 
 
3.C2 Renewable Energy (1) 

Intent: Encourage and recognize increasing levels of self-supply through renewable technologies to reduce 
environmental impacts associated with fossil fuel energy use. 
Requirement: q Supply a net fraction of the building’s total energy use through the use of on-site renewable energy systems. 
% of Total Annual Energy Usage in Renewables 
  5%                       1 
  10%                        2 
  15%                        3 
  20%                        4 
 
Technologies 
/Strategies: 
Employ the use of on-site non-polluting-source renewable technologies contributing to the total energy 
requirements of the project. Consider and use high temperature solar and/or geothermal, photovoltaics, wind, 
biomass (other than unsustainably harvested wood), and bio-gas. Passive solar, solar hot water heating, ground-source 
heat pumps, and daylighting do not qualify for points under this credit. Credit for these strategies is given 
in Energy & Atmosphere Credit 1: Optimizing Energy Performance. 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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3.0 Energy and Atmosphere (Continued) 
 
3.C3 Additional Commissioning (2) 

Intent: Verify and ensure that the entire building is designed, constructed, and calibrated to operate as intended. 
Requirement: q In addition to the Fundamental Building Commissioning prerequisite, implement the following additional 
commissioning tasks: 

1 
1. Conduct a focused review of the design prior to the construction documents phase. 
2. Conduct a focused review of the construction documents when close to completion. 
3. Conduct a selective review of contractor submittals of commissioned equipment. 
4. Develop a system and energy management manual. 
5. Have a contract in place for a near-warranty end or post occupancy review. 

 
Items 1, 2, and 3 must be performed by someone other than the designer. 
 
Technologies 
/Strategies: 
Introduce standards and strategies into the design process early, and then carry through selected measures by 
clearly stating target requirements in the construction documents. Tie contractor final payments to documented 
system performance. Refer to the LEED Reference Guide for detailed descriptions of required elements and 
references to additional guidelines. 
 
3.C4 << Deleted >> (1) 

 
3.C5 Measurement and Verification (1) 

Intent: Provide for the ongoing accountability and optimization of building energy and water consumption performance 
over time. 
Requirement: q Comply with the installed equipment requirements for continuous metering as stated in selected 
Measurement and Verification Methods - Option B: Retrofit Isolation of the US DOE’s International 
Performance Measurement and Verification Protocol (IPMVP) for the following: 

1 
  § Lighting systems and controls. 
  § Constant and variable motor loads. 
  § Variable frequency drive (VFD) operation. 
  § Chiller efficiency at variable loads (kW/ton). 
  § Cooling load. 
  § Air and water economizer and heat recovery cycles. 
  § Air distribution static pressures and ventilation air volumes. 
  § Boiler efficiencies. 
  § Building specific process energy efficiency systems and equipment. 
  § Indoor water risers and outdoor irrigation systems. 
 
Technologies 
/Strategies: 
Design and specify equipment to be installed in base building systems to allow for comparison, management, and 
optimization of actual vs. estimated energy and water performance. Employ building automation systems to 
perform M&V functions where applicable. Tie contractor final payments to documented M&V system performance 
and include in the commissioning report. Provide for ongoing M&V system maintenance and operating plan in 
building operations and maintenance manuals. Consider installation/base of an Energy Management and Control 
System (EMCS), which is compatible with exiting installation/base systems to optimize performance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(2)  U. S. Green Building Council. Used by permission. 
 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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3.0 Energy and Atmosphere (Continued) 
 
3.C6 Green Power (1) 

Intent: Encourage the development and use of grid-source, renewable energy technologies on a net zero pollution basis. 
Requirement: q Engage in a two year contract to purchase the amount of power equal to projected building consumption 
generated from renewable sources that meet the Center for Resource Solutions (CRS) Green-E 
requirements. 

1 
 
Technologies 
/Strategies: 
Purchase power from a provider that guarantees a fraction of its delivered electric power is from net nonpolluting 
renewable technologies. Begin by contacting local utility companies. If the project is in an open market state, 
investigate Green Power and Power Marketers licensed to provide power in that state. Grid power that qualifies 
for this credit originates from solar, wind, geothermal, biomass, or low-impact hydro sources. Low-impact hydro 
shall comply with the Low Impact Hydropower Certification Program. 
 
3.C7 Distributed Generation 
Intent: Encourage the development and use of distributed generation technologies, which are less polluting than grid-source 
energy. 
Requirement: q Reduce total energy usage and emissions by considering source energy implications and local cogeneration 
and direct energy conversion. Generate at least 50% of the building's projected annual consumption by on- 
site distributed generation sources. 

1 
 
Technologies 
/Strategies: 
Investigate the use of integrated generation and delivery systems, such as co-generation, fuel cells, micro- 
turbines and off-peak thermal storage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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4.R1 Storage & Collection of Recyclables (1)                                                                                                                                                                           Reqd. 
 
Intent: Facilitate the reduction of waste generated by building occupants that is hauled to and disposed of in landfills. 
Requirement: q Provide an easily accessible area that serves the entire building that is dedicated to the separation, collection 
and storage of materials for recycling including (at a minimum) paper, glass, plastics, and metals. 
 
Technologies 
/Strategies: 
Establish a waste management plan which meets requirements of the installation/base environmental and/or solid 
waste management plans in cooperation with users to encourage recycling. Reserve space for recycling functions 
early in the building occupancy programming process and show areas dedicated to collection of recycled 
materials on space utilization plans. Broader recycling support space considerations should allow for collection 
and storage of the required elements and newspaper, organic waste (food and soiled paper), and dry waste. 
When collection bins are used, bin(s) should be able to accommodate a 75% diversion rate and be easily 
accessible to custodial staff and recycling collection workers. Consider bin designs that allow for easy cleaning to 
avoid health issues. 
 
4.C1 Building Reuse (1) 

Intent: Extend the life cycle of existing building stock, conserve resources, retain cultural resources, reduce waste, and 
reduce environmental impacts of new buildings as they relate to materials manufacturing and transport. 
Requirement: Reuse large portions of existing structures during renovation or redevelopment projects. 
q Maintain at least 75% of existing building structure and shell (exterior skin and framing excluding window 
assemblies). 

1 
q Maintain an additional 25% (100% total) of existing building structure and shell (exterior skin and framing 
excluding window assemblies).                     1 
q Maintain 100% of existing building structure and shell AND 50% non-shell (walls, floor coverings, and ceiling 
systems). 

1 
Technologies 
/Strategies: 
Evaluate retention of existing structure. Consider facade preservation, particularly in installation/base areas. 
During programming and space planning, consider adjusting needs and occupant use patterns to fit within existing 
building structure and interior partition configurations. Identify and effectively address energy, structural, and 
indoor environmental (lead & asbestos) issues in building reuse planning and deconstruction documents. 
Percentage of reused non-shell building portions will be calculated as the total area (s.f.) of reused walls, floor 
covering, and ceiling systems, divided by the existing total area (s.f.) of walls, floor covering, and ceiling systems. 
 
4.C2 Construction Waste Management (1) 

Intent: Divert construction, demolition, and land clearing debris from landfill disposal. Redirect recyclable material back 
to the manufacturing process. 
Requirement: Develop and implement a waste management plan, quantifying material diversion by weight: 
q Recycle and/or salvage at least 50% (by weight) of construction, demolition, and land clearing waste.             1 
q Recycle and/or salvage an additional 25% (75% total by weight) of the construction, demolition, and land 
clearing debris. 

1 
Technologies 
/Strategies: 
Develop and specify a waste management plan which meets requirements of the installation/base environmental 
and/or solid waste management plans that identifies licensed haulers and processors of recyclables; identifies 
markets for salvaged materials; employs deconstruction, salvage, and recycling strategies and processes, 
includes waste auditing; and documents the cost for recycling, salvaging, and reusing materials. Source reduction 
on the job site should be an integral part of the plan. 
The plan should address recycling of corrugated cardboard, metals, concrete brick, asphalt, land clearing debris (if 
applicable), beverage containers, clean dimensional wood, plastic, glass, gypsum board, and carpet; evaluate the 
cost-effectiveness of recycling rigid insulation, engineered wood products and other materials; hazardous 
materials storage and management; and participation in manufacturers' “take-back” programs to the maximum 
extent possible. Refer to the LEED Reference Guide for guidelines and references that provide waste 
management plan development and implementation support including model bid specifications. 
 
 
 
 
 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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4.C3 Resource Reuse (2) 

 
Intent: Extend the life cycle of targeted building materials, reducing environmental impacts related to materials 
manufacturing and transport. 
Requirement: q Specify salvaged or refurbished materials for 5% of building materials.                                                                 1 
q Specify salvaged or refurbished materials for 10% of building materials.                                                                                      1 
 
Technologies 
/Strategies: 
Commonly salvaged building materials include wood flooring/ paneling/cabinets, doors and frames, mantels, iron 
work and decorative lighting fixtures, brick, masonry and heavy timbers. See the LEED Reference Guide for 
calculation tools and guidelines. Determine percentages in terms of dollar value using the following steps: 
1. Calculate total dollars* (see exclusions) of the salvaged or refurbished material. 
2. Calculate total dollars (see exclusions) of all building materials. 
3. Divide Step 1 by Step 2 to determine the percentage. 
Exclusions: In total dollar calculations, exclude; labor costs; all mechanical and electrical material and labor costs; 
and project overhead and fees. *If the cost of the salvaged or refurbished material is below market value, use 
replacement cost to estimate the material value, otherwise use actual cost to the project. 
 
4.C4 Recycled Content (1) 

Intent: Increase demand for building products that have incorporated recycled content material, reducing the impacts 
resulting from extraction of new material. 
 
Requirement: q Specify a minimum of 25% of building materials that contain in aggregate a minimum weighted average of 
20% post-consumer recycled content material, OR, a minimum weighted average of 40% post-industrial 
recycled content material. 

1 
q Specify an additional 25% (50% total) of building materials that contain in aggregate, a minimum weighted 
average of 20% post consumer recycled content material, OR, a minimum weighted average of 40% post- 
industrial recycled content material. 

1 
Technologies 
/Strategies: 
Specify building materials containing recycled content for a fraction of total building materials. Select products 
and materials with supporting information from the AIA Resource Guide or the EPA Environmentally Preferable 
Purchasing (EPP) Program. Common building materials and products with recycled content include; wall, 
partition, and ceiling materials and systems; insulation; tiles and carpets; cement, concrete, and reinforcing 
metals; structural and framing steel. For products/materials not listed, selection should be made on the basis of 
EPP criterion and/or: 
  § Toxicity; 
  § Embodied energy; 
  § Production use of water, energy and ozone depleting substances (ODSs); 
  § Production limits on toxic emissions and effluents; 
  § Minimal, reusable or recycled/recyclable packaging; 
  § Impact on indoor environmental quality (IEQ); 
  § Installation that limits generation of waste; 
  § Materials that limit waste generation over their life; 
  § EPA guideline compliance; and 
  § Harvested on a sustainable yield basis. 
 
See the LEED Reference Guide for a summary of the EPA guidelines and calculation methodology 
guidelines. Determine percentages in terms of dollar value using the following steps: 

 
1. Calculate total dollars (see exclusions) of the material that contain recycled content. 
2. Calculate total dollars (see exclusions) of all building materials. 
3. Divide Step 1 by Step 2 to determine the percentage. 

 
Exclusions: Labor costs; all mechanical and electrical material and labor costs; project overhead and fees) 
 
 
 
__________________________________________________________ 
(2)  U. S. Green Building Council. Used by permission. 
 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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4.0 Materials and Resources (Continued) 
 
4.C5 Local/Regional Materials (2) 

 
Intent: Increase demand for building products that are manufactured locally, reducing the environmental impacts resulting 
from transportation, and supporting the local economy. 
Requirement: q Specify a minimum of 20% of building materials that are manufactured regionally within a radius of 500 miles.    1 
q Of these regionally manufactured materials, specify a minimum of 50% that are extracted, harvested, or 
recovered within 500 miles. 

1 
Technologies 
/Strategies: 
Specify and install regionally extracted, harvested, and manufactured building materials. Contact the state and 
local waste management boards for information about regional building materials. See the LEED Reference 
Guide for calculation methodology guidelines. Determine percentages in terms of dollar value using the following 
steps: 
1. Calculate total dollars (see exclusions) of material that is locally or regionally manufactured. 
2. Calculate total dollars (see exclusions) of all building materials. 
3. Divide Step 1 by Step 2 to determine the percentage. 
Exclusions: Labor costs; all mechanical and electrical material and labor costs; project overhead and fees. 
 
4.C6 Rapidly Renewable Materials (2) 

 
Intent: Reduce the use and depletion of finite raw and long cycle renewable materials by replacing them with rapidly 
renewable materials. 
Requirement: q Specify rapidly renewable building materials for 5% of total building materials.                 1 
 
Technologies 
/Strategies: 
Rapidly renewable resources are those materials that substantially replenish them-selves faster than traditional 
extraction demand (e.g. planted and harvested in less than a 10 year cycle) and do not result in significant 
biodiversity loss, increase erosion, air quality impacts, and that are sustainably managed. See the LEED 
Reference Guide for calculation methodology guidelines. Determine percentages in terms of dollar value using 
the following steps: 
1. Calculate total dollars (see exclusions) of materials that are considered to be rapidly renewable. 
2. Calculate total dollars (see exclusions) of all building materials. 
3. Divide Step 1 by Step 2 to determine the percentage. 
Exclusions: Labor costs; all mechanical and electrical material and labor costs; project overhead and fees. 
 
4.C7 Certified Wood (2) 

 
Intent: Encourage environmentally responsible forest management. 
Requirement: q Use a minimum of 50% of wood-based materials certified in accordance with the Forest Stewardship Council 
guidelines for wood building components including but not limited to framing, flooring, finishes, furnishings, 
and non-rented temporary construction applications such as bracing, concrete form work and pedestrian 
barriers.                                                                                                                                                                                       1 
 
Technologies 
/Strategies: 
Refer to the Forest Stewardship Council guidelines for wood building components that qualify for compliance to 
the requirements and incorporate into material selection for the project. 
 
 
 
 
 
 
 
 
 
 
 
 
 
____________________________________________ 
(2)  U. S. Green Building Council. Used by permission. 
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5.0 Indoor Environmental Quality (IEQ) Score 17 
 
5.R1 Minimum IAQ Performance (1)                                                                                                                                                                                                Reqd. 
 
Intent: Establish minimum IAQ performance to prevent the development of indoor air quality problems in buildings, 
maintaining the health and well being of the occupants. 
Requirement: q Meet the minimum requirements of voluntary consensus standard ASHRAE 62-1999, Ventilation for 
Acceptable Indoor Air Quality and approved Addenda. 
 
Technologies 
/Strategies: 
Include proactive design details that will eliminate some of the common causes of indoor air quality problems in 
buildings. Introduce standards into the design process early. Incorporate references to targets in plans and 
specifications. Ensure ventilation system outdoor air capacity can meet standards in all modes of operation. 
Locate building outdoor air intakes (including operable windows) away from potential pollutants/contaminant 
sources such as sporulating plants (allergens), loading areas, building exhaust fans, cooling towers, sanitary 
vents, dumpsters, vehicular exhaust, and other sources. Include operational testing in the building commissioning 
report. Design cooling coil drain pans to ensure complete draining. Include measures to control and mitigate 
radon buildup in areas where it is prevalent. Limit humidity to a range that minimizes mold growth and promotes 
respiratory health. 
 
5.R2 Environmental Tobacco Smoke (ETS) Control (2)                                                                                                                                              Reqd. 
 
Intent: Prevent exposure of building occupants and systems to Environmental Tobacco Smoke (ETS). 
Requirement: q Zero exposure of nonsmokers to ETS by prohibition of smoking in the building, OR, by providing a 
designated smoking room designed to effectively contain, capture and remove ETS from the building. At a 
minimum, the smoking room shall be directly exhausted to the outdoors with no recirculation of ETS-containing 
air to the non-smoking area of the building, enclosed with impermeable structural deck-to-deck 
partitions and operated at a negative pressure compared with the surrounding spaces of at least 7 Pa (0.03 
inches of water gauge). Performance of smoking rooms shall be verified using tracer gas testing methods as 
described in ASHRAE Standard 129-1997. Acceptable exposure in non-smoking areas is defined as less 
than 1% of the tracer gas concentration in the smoking room detectable in the adjoining non-smoking areas. 
Smoking room testing as described in the ASHRAE Standard 129-1997 is required in the contract documents 
and critical smoking facility systems testing results must be included in the building commissioning plan and 
report or as a separate document. 
 
Technologies 
/Strategies: 
Prohibit smoking in the building and/or provide designated smoking areas outside the building in locations where 
ETS cannot reenter the building or ventilation system and away from high building occupant or pedestrian traffic. 
 
5.C1 IAQ Monitoring (1) 

 
Intent: Provide capacity for indoor air quality (IAQ) monitoring to sustain long term occupant health and comfort. 
Requirement: q Install a permanent carbon dioxide (CO2) monitoring system that provides feedback on space ventilation 
performance in a form that affords operational adjustments, AND specify initial operational set point 
parameters that maintain indoor carbon dioxide levels no higher than outdoor levels by more than 530 parts 
per million at any time. 

1 
Technologies 
/Strategies: 
Install an independent system or make CO2 monitoring a function of the building automation system. Situate 
monitoring locations in areas of the building with high occupant densities and at the ends of the longest runs of the 
distribution ductwork. Specify that system operation manuals require calibration of all of the sensors per 
manufacturer recommendations but not less than one year. Include sensor and system operational testing and 
initial set point adjustment in the commissioning plan and report. Also consider periodic monitoring of carbon 
monoxide (CO), total volatile organic compounds (TVOCs), and particulates (including PM10). 
 
 
_________________________________________________ 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
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5.C2 Increase Ventilation Effectiveness (2) 

 
Intent: Provide for the effective delivery and mixing of fresh air to building occupants to support their health, safety, and 
comfort. 
 
Requirement: q For mechanically ventilated buildings, design ventilation systems that result in an air change effectiveness 
(E) greater than or equal to 0.9 as determined by ASHRAE 129-1997. For naturally ventilated spaces 
demonstrate a distribution and laminar flow pattern that involves not less than 90% of the room or zone area 
in the direction of air flow for at least 95% of hours of occupancy. 

1 
Technologies 
/Strategies: 
Employ architectural and HVAC design strategies to increase ventilation effectiveness and prevent short-circuiting 
of airflow delivery. Techniques available include use of displacement ventilation, low velocity, and laminar flow 
ventilation (under floor or near floor delivery) and natural ventilation. Operable windows with an architectural 
strategy for natural ventilation, cross ventilation, or stack effect can be appropriate options with study of inlet areas 
and locations. See the LEED Reference Guide for compliance methodology guidelines. 
 
5.C3 Construction IAQ Management Plan (2) 

 
Intent: Prevent indoor air quality problems resulting from the construction/renovation process, to sustain long term 
installer and occupant health and comfort. 
Requirement: Develop and implement an Indoor Air Quality (IAQ) Management Plan for the construction and pre-occupancy 
phases of the building as follows: 
q During construction meet or exceed the minimum requirements of the Sheet Metal and Air Conditioning 
National Contractors Association (SMACNA) IAQ Guideline for Occupied Buildings under Construction, 
1995, AND protect stored on-site or installed absorptive materials from moisture damage, AND replace all 
filtration media immediately prior to occupancy (Filtration media shall have a Minimum Efficiency Reporting 
Value (MERV) of 13 as determined by ASHRAE 52.2-1999). 

1 
q Conduct a minimum two-week building flushout with new filtration media at 100% outside air after 
construction ends and prior to occupancy, OR, conduct a baseline indoor air quality testing procedure 
consistent with current EPA protocol for Environmental Requirements, Baseline IAQ and Materials, for the 
Research Triangle Park Campus, Section 01445.                                                                                                                                  1 
Technologies 
/Strategies: 
Specify containment control strategies including protecting the HVAC system, controlling pollutant sources, 
interrupting pathways for contamination, enforcing proper housekeeping and coordinating schedules to minimize 
disruption. Specify the construction sequencing to install absorptive materials after the prescribed dry or cure time 
of wet finishes to minimize adverse impacts on indoor air quality. Materials directly exposed to moisture through 
precipitation, plumbing leaks, or condensation from the HVAC system are susceptible to microbial contamination. 
Absorptive materials to protect and sequence installation include; insulation, carpeting, ceiling tiles, and gypsum 
products. Appoint an IEQ Manager with owner’s authority to inspect IEQ problems and require mitigation as 
necessary. 
 
5.C4 Low-Emitting Materials (2) 

 
Intent: Reduce the quantity of indoor air contaminants that are odorous or potentially irritating to provide installer and 
occupant health and comfort. 
Requirement: Meet or exceed VOC limits for adhesives, sealants, paints, composite wood products, and carpet systems as 
follows: 
q Adhesives must meet or exceed the VOC limits of South Coast Air Quality Management District Rule #1168 
by, AND all sealants used as a filler must meet or exceed Bay Area Air Resources Board Reg. 8, Rule 51.                                       1 
q Paints and coatings must meet or exceed the VOC and chemical component limits of Green Seal 
requirements.                                                                                                                                                                                         1 
q Carpet systems must meet or exceed the Carpet and Rug Institute Green Label Indoor Air Quality Test 
Program.                                                                                                                                                                                                1 
q Composite wood or agrifiber products must contain no added urea-formaldehyde resins.                                                            1 
Technologies 
/Strategies: 
Evaluate and preferentially specify materials that are low emitting, non-irritating, nontoxic and chemically inert. 
Request and evaluate emissions test data from manufacturers for comparative products. Ensure that VOC limits 
are clearly stated in specifications, in General Conditions, or in each section where adhesives, sealants, coatings, 
carpets, and composite woods are addressed. 
_________________________________________ 
(2)  U. S. Green Building Council. Used by permission. 
 
Sustainable Project Rating Tool (SPiRiT) v.1.4                      April 2001                                                                                  Page 14 



5.0 Indoor Environmental Quality (IEQ) (Continued) 
5.C5 Indoor Chemical and Pollutant Source Control (1) 

 
Intent: Avoid exposure of building occupants to potentially hazardous chemicals that adversely impact air quality. 
 
Requirement: q Design to minimize cross-contamination of regularly occupied areas by chemical pollutants:                                1 
§ Employ permanent entryway systems (grills, grates, etc.) to capture dirt, particulates, etc. from entering 
the building at all high volume entryways, AND provide areas with structural deck to deck partitions with 
separate outside exhausting, no air recirculation and negative pressure where chemical use occurs 
(including housekeeping areas and copying/print rooms), AND provide drains plumbed for appropriate 
disposal of liquid waste in spaces where water and chemical concentrate mixing occurs. 
 
Technologies 
/Strategies: 
Design to physically isolate activities associated with chemical contaminants from other locations in the building, 
providing dedicated systems to contain and remove chemical pollutants from source emitters at source locations. 
Applicable measures include eliminating or isolating high hazard areas; designing all housekeeping chemical 
storage and mixing areas (central storage facilities and janitors closets) to allow for secure product storage; 
designing copy/fax/printer/printing rooms with structural deck to deck partitions and dedicated exhaust ventilation 
systems; and including permanent architectural entryway system(s) to catch and hold particles to keep them from 
entering and contaminating the building interior. 
 
Consider utilization of EPA registered anti-microbial treatments in carpet, textile or vinyl wall coverings, ceiling tiles 
or paints where microbial contamination is a concern. Utilize “breathable” wall finishes where circumstances 
require, to reduce moisture build-up and prevent microbial contamination. Minimize selection of fibrous materials, 
e.g. insulation, carpet and padding and flexible fabrics, whose exposed surfaces when exposed to the air stream 
or occupied space can contribute significant emissions and absorb and re-emit other contaminants over time. 
 
5.C6 Controllability of Systems (2) 

Intent: Provide a high level of individual occupant control of thermal, ventilation, and lighting systems to support optimum 
health, productivity, and comfort conditions. 
Requirement: q Provide a minimum of one operable window and one lighting control zone per 200 s.f. for all occupied areas 
within 15 feet of the perimeter wall. 

1 
q Provide controls for each individual for airflow, temperature, and lighting for 50% of the non perimeter, 
regularly occupied areas. 

1 
Technologies 
/Strategies: 
Provide individual or integrated controls systems that control lighting, airflow, and temperature in individual rooms 
and/or work areas. Consider combinations of ambient and task lighting control and operable windows for 
perimeter and VAV systems for non perimeter with a 1:1: 2 terminal box to controller to occupant ratio. 
 
5.C7 Thermal Comfort (2) 

Intent: Provide for a thermally comfortable environment that supports the productive and healthy performance of the 
building occupants. 
Requirement: q Comply with ASHRAE Standard 55-1992, Addenda 1995 for thermal comfort standards including humidity 
control within established ranges per climate zone. 

1 
q Install a permanent temperature and humidity monitoring system configured to provide operators control over 
thermal comfort performance and effectiveness of humidification and/or dehumidification systems in the 
building. 

1 
Technologies 
/Strategies: 
Integrated envelope and HVAC system design strategies that achieve thermal comfort conditions based on mean 
radiant temperature, local air velocity, relative humidity, and air temperature. Install and maintain a temperature 
and humidity monitoring system for key areas of the building (i.e., at the perimeter, and spaces provided with 
humidity control). This function can be satisfied by the building automation system. Specify in system operation 
manuals that all sensors require quarterly calibration. Include criteria verification and system operation in 
commissioning plan and report. 
 
____________________________________________ 
(1) Adapted material not reviewed or endorsed by U. S. Green Building Council. 
 
(2)  U. S. Green Building Council. Used by permission. 
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5.0 Indoor Environmental Quality (IEQ) (Continued) 
 
5.C8 Daylight and Views (2) 

 
Intent: Provide a connection between indoor spaces and the outdoor environment through the introduction of sunlight 
and views into the occupied areas of the building. 
 
Requirement: q Achieve a minimum Daylight Factor of 2% (excluding all direct sunlight penetration) in 75% of all space 
occupied for critical visual tasks, not including copy rooms, storage areas, mechanical, laundry, and other 
low occupancy support areas. Exceptions include those spaces where tasks would be hindered by the use 
of daylight or where accomplishing the specific tasks within a space would be enhanced by the direct 
penetration of sunlight. 

1 
q Direct line of sight to vision glazing from 90% of all regularly occupied spaces, not including copy rooms, 
storage areas, mechanical, laundry, and other low occupancy support areas. 

1 
Technologies 
/Strategies: 
Implement design strategies to provide access to daylight and views to the outdoors in a glare-free way using 
exterior sun shading, interior light shelves, and /or window treatments. Orient buildings to maximize daylighting 
options. Consider shallow or narrow building footprints. Employ courtyards, atriums, clerestory windows, 
skylights, and light shelves to achieve daylight penetration (from other than direct effect or direct rays from the 
sun) deep into regularly occupied areas of the building. 
 
5.C9 Acoustic Environment /Noise Control 
Intent: Provide appropriate acoustic conditions for user privacy and comfort. 
Requirement: q Minimize environmental noise through appropriate use of insulation, sound-absorbing materials and noise 
source isolation. 

1 
Technologies 
/Strategies: 
Evaluate each occupied environment and determine the appropriate layout, materials and furnishings design. 
 
5.C10 Facility In-Use IAQ Management Plan 
 
Intent: Insure the effective management of facility air quality during its life. 
 
Requirement: q Perform all of the following:                                                                                                                                      1 

 
§ Develop an air quality action plan to include scheduled HVAC system cleaning. 
§ Develop an air quality action plan to include education of occupants and facility managers on indoor 
pollutants and their roles in preventing them. 
§ Develop an air quality action plan to include permanent monitoring of supply and return air, and ambient 
air at the fresh air intake, for carbon monoxide (CO), carbon dioxide (CO 2), total volatile organic 
compounds (TVOCs), and particulates (including PM10). 
 

Technologies 
/Strategies: 
Provide action plan for periodic system maintenance, monitoring, occupant/manager training. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
____________________________________________ 
(2)  U. S. Green Building Council. Used by permission. 
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6.C1 Holistic Delivery of Facility 
 
Intent: Encourage a facility delivery process that actively engages all stakeholders in the design process to deliver a 
facility that meets all functional requirements while effectively optimizing tradeoffs among sustainability, first costs, 
life cycle costs and mission requirements. 
 
Requirement:  
q Choose team leaders that are experienced in holistic delivery of facilities.                                                                                  1 
 
q Train the entire team in the holistic delivery process. The team must include all stakeholders in the facility 
delivery, including the users, the contracting staff, the construction representatives, project manager, and 
design/engineering team members.                                                                                                                                                    1 
 
q Identify project goals and metrics.                                                                                                                                                1 
 
q Plan and execute charrettes with team members at critical phases of the facility delivery.                                                         1 
 
q Identify and resolve tradeoffs among sustainability, first costs, life cycle costs and mission requirements 
through charrettes and other collaborative processes.                                                                                                                        2 
 
q Document required results for each phase of project deliverables that achieve the project goals and are 
measurable throughout the facility life span. 

                                                                                                                                                                                               1 
Technologies 
/Strategies: 
Develop performance specifications or choose competitive range of products that meet environmental criteria. 
 
Use automated modeling and analysis tools to assess site and facility design alternatives. 
 
Conduct life-cycle cost analysis (LCCA) in the design process according to the Federal Facilities Council 
Technical Report, Sustainable Federal Facilities: A Guide To Integrating Value Engineering, Life Cycle Costing, 
and Sustainable Development, FFC # 142, 2000. 
 
Conduct a full ecological assessment to include soil quality, water resources and flows, vegetation and trees, 
wildlife habitats and corridors, wetlands, and ecologically sensitive areas to identify the least sensitive site areas 
for development. Evaluate space utilization/functions to reduce overall space requirements, considering 
networking, flextime, flexi-place, dual-use, and other strategies to reduce space requirements/optimize facility 
size. 
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7.C1 Operation and Maintenance 
 
Intent: Encourage the development of a facility delivery process that enhances efficient operation and maintenance of the 
facility. 
 
Requirement: q Develop a facility operations and maintenance program to include:                                                                      2 

§ Commissioning instructions for all facility systems. 
§ Comprehensive facility operations and maintenance instructions for system operation, performance 
verification procedures and results, an equipment inventory, warrantee information, and recommended 
maintenance schedule. The instructions should include a comprehensive, preventive maintenance 
program to keep all facility systems functioning as designed. 
§ A periodic training program for occupants, facilities managers, and maintenance staff in all facility 
operations and maintenance activities. 
§ Instructions on sustainable cleaning and pest control practices. 
§ Develop a comprehensive site/facility recycling/waste management plan. 
 

q Provide surfaces, furnishings, and equipment that are appropriately durable, according to life cycle cost 
analysis. 

1 
Technologies 
/Strategies: 
Maintain facility elements, systems and subsystems on a routine maintenance schedule to ensure integrity and 
longevity. 
 
Perform scheduled cleaning and maintenance activities with nontoxic environmentally preferable cleaning 
products and procedures. Keep air ducts clean and free of microorganisms through a structured program of 
preventive maintenance. Clean lighting systems following a regular maintenance schedule to ensure optimum 
light output and energy efficiency. 
 
Use pesticides and herbicides sparingly and only when necessary with preference to natural methods and 
materials over poisons and toxic agents. 
 
Use automated monitors and controls for energy, water, waste, temperature, moisture, and ventilation monitors 
and controls. Turn off the lights, computers, computer monitors, and equipment when not in use. Enable power-down 
features on office equipment. 
 
7.C2 Soldier and Workforce Productivity and Retention 
 
Intent: Provide a high-quality, functional, healthy and safe work environment to promote soldier and workforce 
productivity and retention. 
 
Requirement:  
q Provide a high quality indoor environment to enhance user/occupant quality of life (QOL).                                               1 
 
q Provide a highly functional work environment to promote user/occupant work productivity.                                               1 
 
q Provide a healthy and safe work environment to sustain QOL and productivity.                                                                 1 
 
Technologies 
/Strategies: 
Use a registered/certified interior designer to provide stimulating interior environments with pleasant colors, 
surface treatments, room proportions and ceiling heights, external views, natural lighting, and quality detailing for 
interior furnishings, equipment, materials and finishes. Use IES standards to provide light to occupied space with 
variations in level, comfortable contrasts, natural color rendition, natural/man-made, and adequate controls to 
optimize light aesthetic qualities. Provide occupant control of individual work areas configuration, and lighting, 
thermal and ventilation systems. 
 
Collaborate with end users to identify functional and technical requirements and to perform adjacency studies. 
 
Configure occupied space to address the specific workers/occupants functions and activities that will be carried 
out there. Meet TI 800-01 Design Guide requirements. Design and configure occupied space, and select 
furniture and equipment using human ergonomics. Identify existing user amenities, such as dining, recreation, 
socialization, shopping and child care facilities. Identify what amenities should be incorporated into the project or 
provided in the future, nearby facility. Provide ventilation air in sufficient volume free from natural and man made 
contaminants. 
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8.C1 Functional Life of Facility and Supporting Systems 
 
Intent: Assess the functional life of a facility and its supporting systems to optimize the infrastructure investment. 
 
Requirement:  
q Identify how long the designed function is likely to occupy the current facility.                                                                   1 
 
q Identify how long the envelope, structure, HVAC, plumbing, communications, electrical, and other systems 
are likely to last before requiring replacement or upgrade. Consider economic, functional and physical 
obsolescence. 

                                                                                                                                                                             1 
Technologies 
/Strategies: 
Assess the typical or likely lifespan of the function(s) to be accommodated to forecast eventual adaptation to a 
different use(s). Assess the life spans of the various building systems/components to forecast their 
revision/replacement during the facility lifespan and design in a manner that facilitates revision/replacement. 
 
Consider the life span of the weapon systems, doctrines, or other programs supported by the facility. 
 
Use life cycle data and other sources to identify the life span of the embodied systems. 
 
8.C2 Adaptation, Renewal and Future Uses 
 
Intent: Encourage facility design that is responsive to change over time to maximize accommodation of future uses 
without creating waste and insuring maximum useful life of products. 
 
Requirement:  
q Identify possible future uses for the facility; consider alternatives that expand the list of possible future uses. 
AND Design the building to accommodate as wide a range of future uses, as practical. AND Design the 
installation of building systems to accommodate foreseeable change with a minimum amount of disruption, 
cost, and additional materials. 

1 
q Build the smallest facility necessary to meet current mission functional requirements, using the most efficient 
shape and form, while taking into consideration expansion capabilities and potential future mission 
requirements. AND Design the facility for recycling of materials and systems. 

1 
Technologies 
/Strategies: 
Create durable, long-lasting and adaptable facility shell and structural system. Create an adaptable, flexible 
facility design using open planning, service corridors, interstitial space, access floors, demountable 
walls/partitions, modular furniture and other adaptable space configuration/utilization strategies. 
 
Select materials that are recyclable, avoiding composite materials, such as reinforced plastics and carpet fibers 
and backing. Consider selecting materials and labeling construction materials with identification information to 
facilitate recycling. Use pre-cut/pre-fabricated materials and use standard lengths and sizes (dimensional 
modularity) in design. Design facility systems and subsystems for reconfiguration and/or disassembly/recycling 
using reversible/reusable connectors. 
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Facility Point Summary 
1.0 Sustainable Sites (S)                                                                         Score 0 Max 20 
1.R1 q Erosion, Sedimentation and Water Quality Control   [Required] 
1.C1 q Site Selection   2 
1.C2 q Installation/Base Redevelopment  2 

1.C3 q Brownfield Redevelopment  1 

1.C4 q Alternative Transportation  4 

1.C5 q Reduced Site Disturbance  2 

1.C6 q Stormwater Management  2 

1.C7 q Landscape and Exterior Design to Reduce Heat Islands  2 

1.C8 q Light Pollution Reduction  1 

1.C9 q Optimize Site Features  1 

1.C10 q Facility Impact  2 

1.C11 q Site Ecology  1 

 
2.0 Water Efficiency (W)                                                                                        Score 0 Max 5 
2.C1 q Water Efficient Landscaping  2 
2.C2 q Innovative Wastewater Technologies  1 
2.C3 q Water Use Reduction  2 
 
3.0 Energy and Atmosphere (E)                                                                           Score 0 Max 28 
3.R1 q Fundamental Building Systems Commissioning   [Required] 
3.R2 q Minimum Energy Performance  [Required] 
3.R3 q CFC Reduction in HVAC&R Equipment  [Required] 
3.C1 q Optimize Energy Performance  20 
3.C2 q Renewable Energy  4 
3.C3 q Additional Commissioning  1 
3.C4 q <<Deleted>>   
3.C5 q Measurement and Verification  1 
3.C6 q Green Power  1 
3.C7 q Distributed Generation  1 
 
4.0 Material and Resources (M)                                                                           Score 0 Max 13 
4.R1 q Storage & Collection of Recyclables  [Required] 
4.C1 q Building Reuse  3 
4.C2 q Construction Waste Management  3 
4.C3 q Resource Reuse  3 
4.C4 q Recycled Content  3 
4.C5 q Local/Regional Materials  3 
4.C6 q Rapidly Renewable Materials  1 
4.C7 q Certified Wood  1 
 
5.0 Indoor Environmental Quality (IEQ) [Q]                                                        Score 0 Max 17 
5.R1 q Minimum IAQ Performance   [Required] 
5.R2 q Environmental Tobacco Smoke (ETS) Control   [Required] 
5.C1 q IAQ Monitoring 1  1 
5.C2 q Increase Ventilation Effectiveness 1  1 
5.C3 q Construction IAQ Management Plan 2  2 
5.C4 q Low-Emitting Materials 4  4 
5.C5 q Indoor Chemical and Pollutant Source Control 1  1 
5.C6 q Controllability of Systems 2  2 
5.C7 q Thermal Comfort 2  2 
5.C8 q Daylight and Views 2  2 
5.C9 q Acoustic Environment /Noise Control 1  1 
5.C10 q Facility In-Use IAQ Management Plan 1  1 
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Facility Point Summary (Continued) 
 
6.0 Facility Delivery Process (P)                                                                        Score 0 Max 7 
6.C1 ? ?   Holistic Delivery of Facility  7 
 
7.0 Current Mission                                                                                              Score 0 Max 6 
7.C1 q Operation and Maintenance  3 
7.C2 q Soldier and Workforce Productivity and Retention  3 
 
8.0 Future Missions                                                                                               Score 0 Max 4 
8.C1 q Functional Life of Facility and Supporting Systems  2 
8.C2 q Adaptation, Renewal and Future Uses  2 
 
 Total Score  0 Max 100 

 

SpiRiT Sustainable Project Certification Levels 
SPiRiT Bronze  25 to 34 Points 
SPiRiT Silver  35to 49 Points 
SPiRiT Gold  50 to 74 Points 
SPiRiT Platinum  75 to 100 Points 

SPiRiT Sustainable Project Certification Levels 
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Please forward any comments that you may have on this Sustainable Project Rating Tool, preferably by Email, to: 
Mr. Harry Goradia 
U. S. Army Corps of Engineers 
ATTN: CEMP-ET 
7701 Telegraph Road 
Alexandria, VA 22315-3862 
Phone 703-428-6460 
FAX 703-428-7903 
Email harry.goradia@hq02.usace.army.mil 
SPiRiT Para. 
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FOREWORD 

 
This document is issued under the authority of DoD Instruction Number 2000.16, "DoD Combating 
Terrorism Program Standards," which requires DoD Components to adopt and adhere to common 
criteria and minimum construction standards to mitigate antiterrorism vulnerabilities and terrorist 
threats.  
 
This document applies to the Office of the Secretary of Defense (OSD); the Military Departments 
(including their National Guard and Reserve Components); the Chairman, Joint Chiefs of Staff 
and Joint Staff; the Combatant Commands; the Office of the Inspector General of the Department 
of Defense; the Defense Agencies; the Department of Defense Field Activities; and all other 
organizational entities within the Department of Defense (hereafter referred to collectively as "the 
DoD Components"). 
 
The standards established by this document are minimums set for DoD.  Each DoD Component 
may set more stringent antiterrorism construction standards to meet the specific threats in its areas 
of responsibility. 
 
This document is effective immediately and is mandatory for use by all the DoD Components. 
 
This document supersedes “Interim Department of Defense Antiterrorism/Force Protection 
Construction Standards,” 16 December 1999, except that the Interim Standards will remain in 
effect for the Fiscal Year 2002 and 2003 Military Construction programs.  
 
Users in the field are highly encouraged to submit comments on this document.  Send 
recommended changes to: 
 
 Deputy Under Secretary of Defense (Installations and Environment) 
 3400 Defense Pentagon 
 Washington, DC  20301-3400 
  
These comments should address content (accuracy, usefulness, consistency, and organization), 
writing, and appearance. 
 
 
The DoD Components may obtain copies of this document through the U.S. Army Engineer 
District, Omaha, ATTN: CENWO-ED-ST, 12565 West Center Road, Omaha, NE 68144-3869.   
Other Federal Agencies may obtain copies from Department of the Army, U.S. Army Corps of 
Engineers, ATTN: CECW-EI, Washington, DC 20314-1000.  Information in this document is 
exempt from mandatory public disclosure under provisions of FOIA, para. 5 USC 552(b)(2). 
Distribution of this document is restricted to U.S. Government agencies and their contractors only.   
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DL1.  DEFINITIONS 
 

DL1.1. Access control.  For the purposes of these standards, any combination of barriers, gates, 
electronic security equipment, and/or guards that can deny entry to unauthorized personnel or vehicles. 
 
DL1.2. Access road.  Any roadway such as a maintenance, delivery, service, emergency, or other special 
limited use road that is necessary for the operation of a building or structure.   
 
DL1.3. Billeting.  Any building or portion of a building in which 5 or more unaccompanied DoD 
personnel are routinely housed, including Temporary Lodging Facilities and military family housing 
permanently converted to unaccompanied housing.  Billeting also applies to expeditionary and temporary 
structures with similar population densities and functions. 
 
DL1.4. Building hardening.  Enhanced conventional construction that mitigates threat hazards where 
standoff distance is limited.  Building hardening may also be considered to include the prohibition of 
certain building materials and construction techniques. 
 
DL1.5. Building separation.  The distance between closest points on the exterior walls of adjacent 
buildings or structures. 
 
DL1.6. Collateral damage.  Injury to personnel or damage to buildings that are not the primary target of 
an attack. 
 
DL1.7. Container structures.  Structures built using shipping containers that are designed to withstand 
structural loadings associated with shipping, including Container Express (CONEX) and International 
Organization for Standardization (ISO) containers.  Testing has shown that these structures behave 
similarly to buildings for the purposes of these standards. 
 
DL1.8. Controlled perimeter.  A physical boundary at which personnel and vehicle access is controlled 
at the perimeter of an installation, an area within an installation, or another area with restricted access.  
Where the controlled perimeter includes a shoreline and there is no defined perimeter beyond the 
shoreline, the boundary will be at the mean high water mark.  At a minimum, access control at a 
controlled perimeter requires the demonstrated capability to search for and detect explosives. 
 
DL1.9. Conventional construction.  Building construction that is not specifically designed to resist 
weapons or explosives effects.  Conventional construction is designed only to resist common loadings and 
environmental effects such as wind, seismic, and snow loads. 
 
DL1.10. Design Basis Threat.  The threat (aggressors, tactics, and associated weapons, tools, or 
explosives) against which assets within a building must be protected and upon which the security 
engineering design of the building is based.   
 
DL1.11. DoD building.  Any building or portion of a building (permanent, temporary, or expeditionary) 
owned, leased, privatized, or otherwise occupied, managed, or controlled by or for DoD.  DoD buildings 
are categorized within these standards as uninhabited, inhabited, primary gathering and billeting. 
 
DL1.12. DoD Components.  The Office of the Secretary of Defense (OSD); the Military Departments 
(including their National Guard and Reserve Components); the Chairman, Joint Chiefs of Staff and Joint 
Staff; the Combatant Commands; the Office of the Inspector General of the Department of Defense; the 
Defense Agencies; the DoD Field Activities; and all other organizational entities within DoD. 
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DL1.13. DoD personnel.  Any U.S. military, DoD civilian, or family member thereof, host-nation 
employees working for DoD, or contractors occupying DoD buildings. 
  
DL1.14. Expeditionary structures.  Those structures intended to be inhabited for no more than 1 year 
after they are erected.  This group of structures typically include tents, Small and Medium Shelter 
Systems, Expandable Shelter Containers (ESC), ISO and CONEX containers, and General Purpose (GP) 
Medium tents and GP Large tents, etc. 
 
DL1.15. Fabric covered/metal frame construction.  A construction type that can be identified by a 
metal, load-bearing frame (usually aluminum) with some type of fabric (such as canvas) stretched or 
pulled over the frame.  Examples of the types of structures that should be considered under this 
classification of structures include Frame-Supported Tensioned Fabric Structures (FSTFS); Tent, 
Extendable, Modular, PERsonnel (TEMPER Tents); and Small and Medium Shelter Systems (SSS and 
MSS); and air supported fabric structures.  Testing has shown that for these fabric structures, the frame is 
what causes hazards. 
 
DL1.16. Family housing.  DoD buildings used as quarters for DoD personnel and their dependents. 
 
DL1.17. Glazing.  The part of a window or door assembly that normally transmits light, but not air.   
 
DL1.18. Inhabited building.  Buildings or portions of buildings routinely occupied by five or more 
DoD personnel and with a population density of greater than one person per 40 gross square meters (430 
gross square feet).  This density generally excludes industrial, maintenance, and storage facilities, except 
for more densely populated portions of those buildings such as administrative areas.  The inhabited 
building designation also applies to expeditionary and temporary structures with similar population 
densities.  In a building that meets the criterion of having five or more personnel, with portions that do not 
have sufficient population densities to qualify as inhabited buildings, those portions that have sufficient 
population densities will be considered inhabited buildings while the remainder of the building may be 
considered uninhabited, subject to provisions of these standards.  An example would be a hangar with an 
administrative area within it.  The administrative area would be treated as an inhabited building while the 
remainder of the hangar could be treated as uninhabited.  (Note:  This definition differs significantly from 
the definition for inhabited building used by reference h and is not construed to be authorization to 
deviate from criteria of reference h.) 
 
DL1.19. Laminated glass.  Multiple sheets of glass bonded together by a bonding interlayer. 
 
DL1.20. Level of protection.  The degree to which an asset (person, equipment, object, etc.) is protected 
against injury or damage from an attack. 
 
DL1.21. Mass notification.  Capability to provide real-time information to all building occupants or 
personnel in the immediate vicinity of a building during emergency situations. 
 
DL1.22. Medical transitional structures and spaces.  Structures that are erected or leased for 
temporary occupancy to maintain mission-critical medical care during construction, renovation, 
modification, repair or restoration of an existing medical structure.  Examples include urgent, ambulatory, 
and acute care operations. 
 
DL1.23.  Parking.  Designated areas where vehicles may be left unattended.  
 
DL1.24.  Primary gathering building.  Inhabited buildings routinely occupied by 50 or more DoD 
personnel and family housing with 13 or more family units per building.  This designation applies to the 
entire portion of a building that meets the population density requirements for an inhabited building.  For 
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example, an inhabited building that has an area within it with 50 or more personnel is a primary gathering 
building in its entirety.  The primary gathering building designation also applies to expeditionary and 
temporary structures with similar population densities. 
 
DL1.25.  Progressive collapse.  A chain reaction failure of building members to an extent 
disproportionate to the original localized damage.  Such damage may result in upper floors of a building 
collapsing onto lower floors. 
 
DL1.26.  Roadways.  Any surface intended for motorized vehicle traffic. 
 
DL1.27.  Routinely occupied.  For the purposes of these standards, an established or predictable pattern 
of activity within a building that terrorists could recognize and exploit. 
 
DL1.28.  Security engineering.  The process of identifying practical, risk managed short and long-term 
solutions to reduce and/or mitigate dynamic manmade hazards by integrating multiple factors, including 
construction, equipment, manpower, and procedures. 
 
DL1.29.  Specific threat.  Known or postulated aggressor activity focused on targeting a particular asset. 
 
DL1.30.  Standoff distance.  A distance maintained between a building or portion thereof and the 
potential location for an explosive detonation. 
 
DL1.31.  Structure group.  A cluster of expeditionary or temporary structures consisting of multiple 
rows of individual structures with 200 or fewer DoD personnel.  
 
DL1.32.  Structural glazed window systems.  Window systems in which glazing is bonded to the 
window frame using an adhesive such as a high-strength, high-performance silicone sealant.   
 
DL1.33.  Superstructure.  The supporting elements of a building above the foundation. 
 
DL1.34.  Temporary structures.  Those structures that are erected with an expected occupancy of 3 
years or less.  This group of structures typically includes wood frame and rigid wall construction, but is 
not limited to such things as Southeast Asia (SEA) Huts, hardback tents, ISO and CONEX containers, 
pre-engineered buildings, trailers, stress tensioned shelters, Expandable Shelter Containers (ESC), and 
Aircraft Hangars (ACH).  
 
DL1.35.  TNT equivalent weight.  The weight of TNT (trinitrotoluene) that has an equivalent energetic 
output to that of a different weight of another explosive compound. 
 
DL1.36.  Transitional structures and spaces.  Structures or spaces within buildings that are used to 
temporarily relocate occupants of another building while that building undergoes renovations, 
modifications, repairs, or restorations. 
 
DL1.37.  Unobstructed space.  Space within 10 meters (33 feet) of an inhabited building that does not 
allow for concealment from observation of explosive devices 150 mm (6 inches) or greater in height. 
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C1.  CHAPTER 1 
 

INTRODUCTION 
 

C1.1.  GENERAL.  This document represents a significant commitment by DoD to seek effective ways 
to minimize the likelihood of mass casualties from terrorist attacks against DoD personnel in the 
buildings in which they work and live.   
 
 C1.1.1.  Dynamic threat environment.  Terrorism is real, evolving, and continues to increase in 
frequency and lethality throughout the world.  The unyielding, tenacious, and patient nature of the 
terrorists targeting DoD interests forces us to closely examine existing policies and practices for deterring, 
disrupting, and mitigating potential attacks.  Today, terrorist attacks can impact anyone, at any time, at 
any location, and can take many forms.  Deterrence against terrorist attacks begins with properly trained 
and equipped DoD personnel employing effective procedures.  While terrorists have many tactics 
available to them, they frequently use explosive devices when they target large numbers of DoD 
personnel.  Most existing DoD buildings offer little protection from terrorist attacks.  By applying the 
DoD Antiterrorism Standards for Buildings described in this document, we become a lesser target of 
opportunity for terrorists. 
 

C1.1.2.  Responsibility.  The heads of the DoD Components shall ensure compliance with these 
standards, but it is ultimately the commanders’ responsibility to manage and mitigate the risk of DoD 
personnel being killed or injured in a terrorist attack.  All DoD personnel have an inherent responsibility 
to minimize opportunities for terrorists to target them, their co-workers, and their families.  Other critical 
DoD assets must also be identified and similarly safeguarded, but protection of those assets is beyond the 
scope of these standards.  Within the range of potential threats and site-specific issues and constraints, 
available personnel and resources must be properly focused, synchronized, and integrated before effective 
measures can be identified, implemented, and refined for each installation and activity.   
 
 C1.1.3.  Planning and integration.  When the best procedures, proper training, and appropriate 
equipment fail to deter terrorist attacks, adherence to these standards goes far in mitigating the possibility 
of mass casualties from terrorist attacks against DoD personnel in the buildings in which they work and 
live.  Although predicting the specific threat to everyone is not possible, proper planning and integration 
of those plans provides a solid foundation for preventing, and if necessary reacting, when terrorist 
incidents or other emergencies unfold.  An effective planning process facilitates the necessary decision 
making, clarifies roles and responsibilities, and ensures support actions generally go as planned.  This 
planning process is executed by a team consisting of people from the chain of command and key 
personnel from all appropriate functional areas who have an interest in the building and its operation.  The 
team should include, as a minimum, antiterrorism/force protection, intelligence, security, and facility 
engineering personnel.  This team is responsible for identifying requirements for the project, facilitating 
the development of supporting operational procedures, obtaining adequate resources, and properly 
supporting all other efforts needed to prudently enhance protection of the occupants of every inhabited 
DoD building.  For further information on planning and integration, refer to the DoD Security 
Engineering Manual. 
 
C1.2.  STANDARDS AND RECOMMENDATIONS.  Mandatory DoD antiterrorism standards for new 
and existing inhabited buildings are contained in Appendix AP1.  Additional recommended measures for 
new and existing inhabited buildings are included in Appendix AP2.  Mandatory DoD antiterrorism 
standards for expeditionary and temporary structures are contained in Appendix AP3. 
 
C1.3.  INTENT.  The intent of these standards is to minimize the possibility of mass casualties in 
buildings or portions of buildings owned, leased, privatized, or otherwise occupied, managed, or 
controlled by or for DoD.  These standards provide appropriate, implementable, and enforceable measures 
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to establish a level of protection against terrorist attacks for all inhabited DoD buildings where no known 
threat of terrorist activity currently exists.  While complete protection against all potential threats for 
every inhabited building is cost prohibitive, the intent of these standards can be achieved through prudent 
master planning, real estate acquisition, and construction practices.  Where the minimum standoff 
distances detailed in these standards are met, most conventional construction techniques can be used with 
only marginal impact on the total construction or renovation cost.  The financial impact of these standards 
will be significantly less than the economic and intangible costs of a mass casualty event. 
 
C1.4.  LEVELS OF PROTECTION.  The levels of protection provided by these standards meet the 
intent described above and establish a foundation for the rapid application of additional protective 
measures in a higher threat environment.  These standards may be supplemented where specific terrorist 
threats are identified, where more stringent local standards apply, or where local commanders dictate 
additional measures.  Detailed descriptions of the levels of protection are provided in Chapter 2 and the 
DoD Security Engineering Manual.   
 
 C1.4.1.  DoD Component standards.  Where DoD Component standards such as geographic 
Commander in Chief (CINC) standards address unique requirements, those standards will be incorporated 
in accordance with their implementing directives, but not to the exclusion of these standards. 
 
 C1.4.2.  Threat-specific requirements.  Where a design basis threat is identified whose 
mitigation requires protective measures beyond those required by these standards or DoD Component 
standards, those measures will be developed in accordance with the provisions of the DoD Security 
Engineering Manual.  The provisions of the DoD Security Engineering Manual include the design criteria 
that will be the basis for the development of the protective measures, estimates of the costs of those 
measures, and detailed guidance for developing the measures required to mitigate the identified threat.  
The design criteria include the assets to be protected, the threat to those assets, and the desired level of 
protection.  Use of the DoD Security Engineering Manual will ensure uniform application, development, 
and cost estimation of protective measures throughout DoD. 
 
 C1.4.3.  Critical facilities.  Buildings that must remain mission operational during periods of 
national crisis and/or if subjected to terrorist attack should be designed to significantly higher levels of 
protection than those provided by these standards. 
 
 C1.4.4.  Explosive Safety Standards.  These antiterrorism standards establish criteria to 
minimize the potential for mass casualties and progressive collapse from a terrorist attack.  The DoD 
Explosive Safety Standards (reference h) as implemented by Service component explosive safety 
standards, establish acceptable levels of protection for accidental explosions of DoD-titled munitions.  
The explosive safety and antiterrorism standards address hazards associated with unique events; therefore, 
they specify different levels of protection.  Compliance with both standards is required.  Where conflicts 
arise, the more stringent criteria will govern. 
 
C1.5.  APPLICABILITY.  These standards apply to all DoD Components, to all DoD inhabited 
buildings, and to all DoD expeditionary and temporary structures in accordance with the following: 
 
 C1.5.1.  New construction.  Implementation of these standards is mandatory for all new 
construction regardless of funding source in accordance with the following: 
 
  C1.5.1.1.  Military Construction (MILCON).  These standards apply to MILCON 
projects starting with the Fiscal Year 2004 Program.  Projects programmed or designed under the DoD 
Interim Antiterrorism / Force Protection Construction Standards do not have to be reprogrammed or 
redesigned to meet the requirements of these standards.  The provisions of the Interim Standards will 
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apply to those projects.  Due to minor changes between these standards and the Interim Standards, 
projects prior to the Fiscal Year 2004 Program should comply with these standards where possible. 
 
  C1.5.1.2.  Host-nation and other foreign government funding.  These standards apply 
to new construction funded under host-nation agreements or from other funding sources starting in Fiscal 
Year 2004 or as soon as negotiations with the foreign governments can be completed. 
 
  C1.5.1.3.  Other funding sources.  These standards apply to all new construction 
projects funded by sources other than MILCON (such as Non-Appropriated Funds, Operations and 
Maintenance, and Working Capital Funds) starting with Fiscal Year 2004.  Projects funded prior to that 
fiscal year should comply with these standards where possible. 
 
 C1.5.2.  Existing buildings.  These standards will apply to existing facilities starting with the 
Fiscal Year 2004 program when triggered as specified below, regardless of funding source.  Projects 
funded prior to that fiscal year should comply with these standards where possible. 
 
  C1.5.2.1.  Major investments.  Implementation of these standards to bring an entire 
building into compliance is mandatory for all DoD building renovations, modifications, repairs, and 
restorations where those costs exceed 50% of the replacement cost of the building except as otherwise 
stated in these standards.  The 50% cost is exclusive of the costs identified to meet these standards.  
Where the 50% threshold is not met, compliance with these standards is recommended. 

 
  C1.5.2.2.  Conversion of use.  Implementation of these standards is mandatory when any 
portion of a building is modified from its current use to that of an inhabited building, billeting, or a 
primary gathering building for one year or more.  Examples would include a warehouse (uninhabited) 
being converted to administrative (inhabited) use and an inhabited administrative building being 
converted to a primary gathering building or billeting. 
 
  C1.5.2.3.  Glazing replacement.  Because of the significance of glazing hazards in a 
blast environment, implementation of the glazing provisions of these standards is mandatory for existing 
inhabited buildings within any planned window or door glazing replacement project.  Such replacements 
may require window frame modification or replacement. 
 
 C1.5.3.  Building additions.  Additions to existing inhabited buildings shall comply with the 
standards for new construction.  If the addition is 50% or more of the gross area of the existing building, 
the existing building shall comply with the standards for existing buildings.  
 

 C1.5.4.  Leased buildings.  DoD personnel occupying leased buildings deserve the same level of 
protection as those in DoD-owned buildings.  Implementation of these standards is therefore mandatory 
for all facilities leased for DoD use and for those buildings in which DoD receives a space assignment 
from another government agency.  This requirement is intended to cover all situations, including General 
Services Administration space, privatized buildings, and host-nation and other foreign government 
buildings.  This requirement is applicable for all new leases executed after 1 October 2005 and to renewal 
or extension of any existing lease after 1 October 2009.  Leases executed prior to the above fiscal years 
will comply with these standards where possible. 
 
  C1.5.4.1.  Partial occupancy.  These standards only apply where DoD personnel occupy 
leased or assigned space constituting at least 25% of the net interior useable area or the area as defined in 
the lease, and they only apply to that portion of the building that is occupied by DoD personnel.   
 
 C1.5.4.2.  New buildings.  Buildings that are built to lease to DoD as of the effective 
date established above shall comply with the standards for new construction. 
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 C1.5.4.3.  Existing buildings.  For new leases of existing buildings or renewals of leases, 
the standards for existing buildings shall apply in accordance with the effective dates established above.  
For those existing buildings, protective measures other than those specified in this standard may be used 
if they provide equivalent levels of protection to those required by this standard.  Refer to the DoD 
Security Engineering Manual for guidance on mitigating measures.   
 

C1.5.5. Expeditionary and Temporary Structures.  Implementation of these standards is 
mandatory for all expeditionary and temporary structures that meet the occupancy criteria for inhabited or 
primary gathering buildings or billeting.  See Appendix AP3 for structure types that meet the 
expeditionary and temporary structures criteria. 
 
  C1.5.5.1.  New structures.  These standards apply to all new expeditionary sites 
effective immediately. 
 
  C1.5.5.2.  Existing structures.  These standards will apply to all existing expeditionary 
activities beginning in Fiscal Year 2004.  Prior to that fiscal year, existing expeditionary structures should 
comply with these standards where possible. 
 
 C1.5.6.  National Guard Buildings.  Any National Guard building that uses Federal funding for 
new construction, renovations, modifications, repairs, restorations, or leasing and that meets the 
applicability provisions above, will comply with these standards. 
 
 C1.5.6.  Exemptions.  Unless DoD Components dictate otherwise, the following buildings are 
exempt from requirements of these standards as specified below.  However, compliance with these 
standards for those buildings is recommended where possible.  Exemptions to elements of individual 
standards are included in the text of those standards in appendix AP1.  The rationale for all exemptions is 
detailed in chapter 2. 
 
   C1.5.6.1.  Family housing with 12 units or fewer per building.  These buildings are 
exempt from all provisions of these standards.   
 
  C1.5.6.2.  Stand-alone franchised food operations.  These buildings are exempt from 
standoff distances to parking and roadways.  All other standards apply. 
 
  C1.5.6.3.  Stand alone shoppettes, mini marts and similarly sized commissaries.  
These buildings are exempt from standoff distances to parking and roadways.  All other standards apply.  
 
  C1.5.6.4.  Gas stations and car care centers.  These facilities are exempt from all 
provisions of these standards.  
 
  C1.5.6.5.  Medical transitional structures and spaces.  These structures are exempt 
from standoff distances to parking and roadways.  All other standards apply. 
 
  C1.5.6.6.  Other transitional structures and spaces.  Transitional structures and spaces 
that will be occupied for less than one year and that are not billeting, primary gathering buildings, or 
medical transitional structures, are exempt from standoff distances to parking and roadways.  All other 
standards apply. 
 
  C1.5.6.7.  Recruiting stations in leased spaces.  Recruiting stations located in leased 
spaces are exempt from all provisions of these standards. 
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C1.6.  PROGRAMMING.   
 

C1.6.1.  Documentation.  The inclusion of these standards into DoD construction or the 
inclusion of protective measures above the requirements of these standards will be incorporated into the 
appropriate construction programming documents (such as the DD Form 1391) in accordance with DoD 
Component guidance.  Refer to the DoD Security Engineering Manual for guidance on the costs for 
implementing these standards and for providing protective measures beyond these standards.   

 
C1.6.2.  Funding Thresholds.  For existing buildings, the DoD AT Standards for Buildings are 

intended solely to correct design deficiencies to appropriately address emergent life-threatening terrorist 
risks.  As a result, funding thresholds for Unspecified Minor Military Construction and Operations and 
Maintenance funding may be increased in accordance with 10 USC Sections 2805(a)(1) and 2805 (c)(1).  
 
C1.7.  INFORMATION SENSITIVITY.  Some information in this standard is exempt from mandatory 
disclosure under the Freedom of Information Act.  The sensitive information that is exempt is the 
explosive weights upon which the minimum standoff distances are based.  Allowing potential aggressors 
to know the minimum explosive weights that all DoD inhabited buildings are designed to resist could 
constitute a vulnerability.  To minimize the possibility of that information being used against DoD 
personnel, the following provisions apply:  
 
 C1.7.1.  Distribution.  Follow governing DoD and Component guidance for specific 
requirements for handling and distribution of For Official Use Only information.  In general, distribution 
of this document is authorized only to U.S. Government agencies and their contractors, although portions 
of the document that are not indicated to be For Official Use Only can be removed from the document 
and may be distributed to the public without limitation.  In addition, where it is within Status of Forces 
Agreements (SOFA) or other similar information exchange agreements, the information in this standard 
may be distributed to host-nation elements for the purposes of their administration and design of host-
nation funded or designed construction. 
 
 C1.7.2.  Posting to the Internet.  Because this document is For Official Use Only it cannot be 
posted in its entirety to any web site that is accessible to the general public.  It can, however, be posted if 
the For Official Use Only information is removed (Tables AP1.1 and AP3.1)  In addition, other 
documents that include information from this standard that is identified as For Official Use Only cannot 
be posted to web sites accessible to the general public.  For Official Use Only information may be posted 
to protected, non-publicly accessible web sites that comply with standards established by DoD for 
administration of web sites.   
 
 C1.7.3.  Plans and specifications.  Construction plans and specifications should include only that 
information from this document that is necessary for a contractor to develop a bid on a project.  The 
explosive weights used in these standards shall not be entered into the plans and specifications unless the 
plans and specifications are properly safeguarded.  Plans and specifications may be posted to the Internet 
in accordance with existing DoD Component guidance, but such documents will not include For Official 
Use Only information.  All plans and specifications for inhabited buildings shall include an annotation 
that cites the version of this standard that was used for design.   
 
 C1.7.4.  Design – build contracts.  Where design – build contracts are employed, prospective 
contractors will be responsible for developing a design proposal for that project that may be impacted by 
provisions of these standards.  Where that is the case, consider alternate means to provide sufficient 
information to support their proposals.  Consider for example, either specifying specific design loads or 
specifying the required standoff distance and providing candidate structural systems that would allow for 
mitigation of the applicable explosive if that standoff was less than the minimum.  Once the design – 
build contract is awarded the contractor will be eligible to receive this complete document for use in the 
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development of the final design package, but that contractor will be responsible for protecting the 
integrity of the information throughout the contract and through any subcontracts into which that 
contractor might enter. 
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C2.  CHAPTER 2 
 

PHILOSOPHY, DESIGN STRATEGIES, AND ASSUMPTIONS 
 

C2.1.  GENERAL.  The purpose of this chapter is to clarify the philosophy on which these standards are 
based, the assumptions inherent in their provisions, and the design strategies that are their foundation.  
Effective implementation of these standards depends on a reasonable understanding of the rationale for 
them.  With this understanding, engineers and security and antiterrorism personnel can maximize the 
efficiency of their solutions for complying with the standards while considering site-specific issues and 
constraints. 
 
C2.2.  PHILOSOPHY.  The overarching philosophy upon which this document is based is that 
comprehensive protection against the range of possible threats may be cost prohibitive, but that an 
appropriate level of protection can be provided for all DoD personnel at a reasonable cost.  That level of 
protection is intended to lessen the risk of mass casualties resulting from terrorist attacks.  Full 
implementation of these standards will provide some protection against all threats and will significantly 
reduce injuries and fatalities for the threats upon which these standards are based.  The costs associated 
with those levels of protection are assumed to be less than the physical and intangible costs associated 
with incurring mass casualties.  Furthermore, given what we know about terrorism, all DoD decision 
makers must commit to making smarter investments with our scarce resources and stop investing money 
in inadequate buildings that DoD personnel will have to occupy for decades, regardless of the threat 
environment.  There are three key elements of this philosophy that influence the implementation of these 
standards. 
 

C2.2.1.  Time.  Protective measures needed to provide the appropriate level of protection must be 
in place prior to the initiation of a terrorist attack.  Incorporating those measures into DoD buildings is 
least expensive at the time those buildings are either being constructed or are undergoing major 
renovation, repair, restoration, or modification. 

 
C2.2.2.  Master planning.  Many of these standards significantly impact master planning.  The 

most significant such impact will be in standoff distances.  If standoff distances are not “reserved” they 
will be encroached upon and will not be available should they become necessary in a higher threat 
environment.  The master planning implications of these standards are not intended to be resolved 
overnight.  They should be considered to be a blueprint for facilities and installations that will be 
implemented over decades as those facilities and installations evolve.   

 
C2.2.3.  Design practices.  The philosophy of these standards is to build greater resistance to 

terrorist attack into all inhabited buildings.  That philosophy affects the general practice of designing 
inhabited buildings.  While these standards are not based on a known threat, they are intended to provide 
the easiest and most economical methods to minimize injuries and fatalities in the event of a terrorist 
attack.  The primary methods to achieve this outcome are to maximize standoff distance, to construct 
superstructures to avoid progressive collapse, and to reduce flying debris hazards.  These and related 
design issues are intended to be incorporated into standard design practice in the future.  
 
C2.3.  DESIGN STRATEGIES.  There are seven major design strategies that are applied throughout 
these standards.  They do not account for all of the measures considered in the standards, but they were 
the most effective and economical in protecting DoD personnel from terrorist attacks.  These strategies 
are summarized below. 
 
 C2.3.1.  Maximize standoff distance.  The primary design strategy is to keep terrorists as far 
away from inhabited DoD buildings as possible.  The easiest and least costly opportunity for achieving 
the appropriate levels of protection against terrorist threats is to incorporate sufficient standoff distance 
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into project designs.  While sufficient standoff distance is not always available to provide the minimum 
standoff distances required for conventional construction, maximizing the available standoff distance 
always results in the most cost-effective solution.  Maximizing standoff distance also ensures that there is 
opportunity in the future to upgrade buildings to meet increased threats or to accommodate higher levels 
of protection. 
 
 C2.3.2.  Prevent building collapse.  Provisions relating to preventing building collapse and 
building component failure are essential to effectively protecting building occupants, especially from 
fatalities.  Designing those provisions into buildings during new construction or retrofitting during major 
renovations, repairs, restorations, or modifications of existing buildings is the most cost effective time to 
do that.  In addition, structural systems that provide greater continuity and redundancy among structural 
components will help limit collapse in the event of severe structural damage from unpredictable terrorist 
acts. 
 
 C2.3.3.  Minimize hazardous flying debris.  In past explosive events where there was no 
building collapse, a high number of injuries resulted from flying glass fragments and debris from walls, 
ceilings, and fixtures (non-structural features).  Flying debris can be minimized through building design 
and avoidance of certain building materials and construction techniques.  The glass used in most windows 
breaks at very low blast pressures, resulting in hazardous, dagger-like shards.  Minimizing those hazards 
through reduction in window numbers and sizes and through window construction has a major effect on 
limiting mass casualties.  Window and door designs must treat glazing, frames, connections, and the 
structural components to which they are attached as an integrated system.  Hazardous fragments may also 
include secondary debris such as those from barriers and site furnishings. 
 
 C2.3.4.  Provide effective building layout.  Effective design of  building layout and orientation 
can significantly reduce opportunities for terrorists to target building occupants or injure large numbers of 
people. 
 
 C2.3.5.  Limit airborne contamination.  Effective design of heating, ventilation, and air 
conditioning (HVAC) systems can significantly reduce the potential for chemical, biological, and 
radiological agents being distributed throughout buildings. 
 
 C2.3.6.  Provide mass notification.  Providing a timely means to notify building occupants of 
threats and what should be done in response to those threats reduces the risk of mass casualties. 
 
 C2.3.7.  Facilitate future upgrades.  Many of the provisions of these standards facilitate 
opportunities to upgrade building protective measures in the future if the threat environment changes.  
 
C2.4.  ASSUMPTIONS.  Several assumptions form the foundation for these standards.   
 
 C2.4.1.  Baseline threat.  The location, size, and nature of terrorist threats are unpredictable.  
These standards are based on a specific range of assumed threats that provides a reasonable baseline for 
the design of all inhabited DoD buildings.  Designing to resist baseline threats will provide general 
protection today and will establish a foundation upon which to build additional measures where justified 
by higher threats or where the threat environment increases in the future.  While those baseline threats are 
less than some of the terrorist attacks that have been directed against U.S. personnel in the past, they 
represent more severe threats than a significant majority of historical attacks.  It would be cost prohibitive 
to provide protection against the worst-case scenario in every building.  The terrorist threats addressed in 
these standards are further assumed to be directed against DoD personnel.  Threats to other assets and 
critical infrastructure are beyond the scope of these standards, but they are addressed in the DoD Security 
Engineering Manual.  The following are the terrorist tactics upon which these standards are based: 
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  C2.4.1.1.  Explosives.  The baseline explosive weights are identified in Tables AP1.1 and 
AP3.1 as explosive weights I, II, and III.  Their means of delivery are discussed below. 
 
    C2.4.1.1.1.  Vehicle bombs.  For the purposes of these standards, the 
vehicle bomb is assumed to be a stationary vehicle bomb.  The sizes of the explosives in the vehicle 
bombs associated with explosive weight I (in equivalent weight of TNT) are likely to be detected in a 
vehicle during a search.  Therefore, explosive weight I is the basis for the standoff distances associated 
with the controlled perimeter.  The quantity of explosives associated with explosive weight II is assumed 
to be able to enter the controlled perimeter undetected; therefore, explosive weight II is the basis for the 
standoff distances for roadways and parking.  Explosive weight II was selected because it represents a 
tradeoff between likelihood of detection and the risk of injury or damage.   
 
    C2.4.1.1.2.  Waterborne vessel bombs.  For the purposes of these 
standards, waterborne vessels will also be assumed to contain quantities of explosives associated with 
explosive weight I.  That weight was selected because areas beyond the shoreline are assumed not to be 
controlled perimeters. 
 
    C2.4.1.1.3.  Placed bombs.  Hand-carried explosives placed near 
buildings can cause significant localized damage, potentially resulting in injuries or fatalities.  It is 
assumed that aggressors will not attempt to place explosive devices in areas near buildings where those 
devices could be visually detected by building occupants casually observing the area around the building.  
It is also assumed that there will be sufficient controls to preclude bombs being brought into buildings.  
Explosive weight II is assumed to be placed by hand either in trash containers or in the immediate vicinity 
of buildings.  That quantity of explosives is further assumed to be built into a bomb 150 millimeters (6 
inches) or greater in height.   
 
    C2.4.1.1.4.  Mail bombs.  Explosives in packages delivered through the 
mail can cause significant localized damage, injuries, and fatalities if they detonate inside a building.  No 
assumption as to the size of such explosives is made in these standards.  Provisions for mail bombs are 
limited to locations of mailrooms so that they can be more readily hardened if a specific threat of a mail 
bomb is identified in the future. 
 
  C2.4.1.2.  Indirect fire weapons.  For the purpose of these standards, indirect fire 
weapons are assumed to be military mortars with fragmentation rounds containing explosives equivalent 
to explosive weight III in Tables AP1.1 and AP3.1.  Protection against the effects of such rounds on an 
individual building is not considered practical as a minimum standard; therefore, these standards are 
intended to limit collateral damage to adjacent buildings from these weapons. 
 
  C2.4.1.3.  Small arms.  Small arms include weapons that fire rounds of a wide variety of 
calibers.  Some standards in this document are predicated on a small arms threat.  Provisions of those 
standards are based on the assumption that those weapons will be fired from vantage points outside the 
control of an installation or facility.  Obscuration or screening that minimizes targeting opportunities is 
assumed to be the primary means of protecting DoD personnel from these weapons in these standards. 
 
  C2.4.1.4.  Chemical, biological, and radiological weapons.  For the purposes of these 
standards, these weapons are assumed to be improvised weapons containing airborne agents employed by 
terrorists.  These standards do not assume comprehensive protection against this threat.  They provide 
means to reduce the potential for widespread dissemination of such agents throughout a building in the 
event of an attack.   
 
 C2.4.2.  Controlled perimeter.  These standards assume that procedures are implemented to 
search for and detect explosives to limit the likelihood that a vehicle carrying quantities of explosives 
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equivalent to explosive weight I in Tables AP1.1 and AP3.1 could penetrate a controlled perimeter 
undetected.  It is further assumed that access control will include provisions to reject vehicles without 
penetrating the controlled perimeter. 
 
 C2.4.3.  Levels of protection.  The potential levels of protection are described in Tables C2.1, 
C2.2, and C2.3.  These standards provide a Low level of protection for billeting and primary gathering 
buildings and a Very Low level of protection for other inhabited buildings.  Greater protection is 
provided for primary gathering buildings and billeting because of the higher concentration of personnel 
and the more attractive nature of the target.  If the minimum standoff distances are provided, or if 
mitigating measures are provided to achieve an equivalent level of protection, and if the threats are no 
greater than those indicated in Tables AP1.1 and AP3.1, the risk of injuries and fatalities will be 
minimized.  Threats higher than those envisioned in Tables AP1.1 and AP3.1 will increase the likelihood 
of injuries and fatalities regardless of the level of protection.  Refer to the DoD Security Engineering 
Manual for detailed guidance on levels of protection and how to achieve them for a wide range of threats.   
 
 C2.4.4.  Minimum standoff distances.  The minimum standoff distances identified in Tables 
AP1.1 and AP3.1 were developed to provide survivable structures for a wide range of conventionally 
constructed buildings and expeditionary/temporary structures.  These buildings range from tents and 
wood framed buildings to reinforced concrete buildings.  For a more detailed discussion of this issue, 
refer to the DoD Security Engineering Manual. 
 
  C2.4.4.1.  Conventional construction without analysis.  The standoff distances in the 
“Conventional Construction Without Analysis” column in Table AP1.1 are based on explosive safety 
considerations that have been developed based on years of experience and observation.  Those standoff 
distances may be conservative for heavy construction such as reinforced concrete or reinforced masonry; 
however, they may be just adequate for lighter-weight construction.   
 
  C2.4.4.2.  Conventional construction with analysis.  Because standoff distances from 
the “Conventional Construction Without Analysis” column of Table AP1.1 may be overly conservative 
for some construction types, these standards allow for the adjustment of standoff distances based on the 
results of a structural analysis considering the applicable explosive weights in Table AP1.1.  Even if such 
an analysis suggests a standoff distance of less than those shown in the “Conventional Construction With 
Analysis” column of Table AP1.1, standoff distances of less than those in that column are not allowed to 
ensure there is a minimal standoff distance “reserved” to accommodate future upgrades that could be 
necessitated by an emerging threat.  In addition, the 10 meter (33 feet) minimum is established to ensure 
there is no encroachment on the unobstructed space. 
 
  C2.4.4.3.  Temporary and expeditionary construction.  The standoff distances in Table 
AP3.1 are based on blast testing conducted against TEMPER Tents, SEA Huts, General Purpose Shelters, 
and Small Shelter Systems.  With adequate analysis those distances may be able to be reduced without 
requiring mitigating measures.   
 
 C2.4.5.  Exempted building types.  Even though personnel in these buildings deserve a level of 
protection equivalent to that provided for other DoD personnel, for the reasons below some building types 
are exempted from some or all of these standards.  The standards should be applied to the exempted 
building types where possible. 
 
  C2.4.5.1.  Family housing.  The exemption of family housing with 12 units or fewer in a 
single building acknowledges that the density of such units is generally low, reducing the likelihood of 
mass casualties.  It also acknowledges the fact that family housing has rarely been directly targeted by 
terrorists.  A further assumption for existing family housing with 13 or more units per building is that by 
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designating parking spaces for specific residents or residences, the risk of parking vehicle bombs in those 
parking areas is reduced due to increased awareness of the vehicles that are authorized to park there. 
 
  C2.4.5.2.  Shoppettes, mini marts, similarly sized commissaries and stand-alone 
franchised food operations.  These facilities by the nature of their smaller size and their operation 
require parking in close proximity; therefore, they are exempted from the minimum standoff distances for 
parking and roadways.  Applying other upgrades required by these standards is feasible, however, and 
will lessen the risk of mass casualties.   
 
  C2.4.5.3.  Gas stations and car care centers.  These facilities are exempted from these 
standards because, by the nature of their operation, cars must be allowed to be in close proximity to them.  
Other measures included in these standards would be ineffective in the absence of any control on 
vehicles.  In addition, these facilities are not routinely occupied by five or more personnel. 
 
  C2.4.5.4.  Medical transitional structures and spaces.  These structures and spaces 
may be required for limited durations to maintain mission-critical operations during construction that 
require close proximity or physical connection to the existing building undergoing construction.  This 
may make compliance with some of the standoff distance provisions of these standards impractical during 
the limited construction duration. 
 
  C2.4.5.5.  Other transitional structures and spaces.  These structures and spaces are 
exempted from some of the standoff distance provisions of these standards because it would be 
impractical to apply them considering the limited less-than-1-year duration of occupancy. 
 
  C2.4.5.6.  Recruiting stations in leased spaces.  These facilities are exempted because 
their visibility and accessibility necessitate their being located in public spaces, which makes requiring 
them to comply with these standards impractical.  In addition, the majority of these facilities do not have a 
sufficient population and population density to meet the inhabited building standard. 
  

C2.4.6.  Policies and procedures.  Policies and procedures are a critical adjunct to building 
standards.  It is assumed that there are means to control access to controlled perimeters, underground 
parking, and other locations where vehicle access needs to be limited.  It is further assumed that unusual 
packages or containers or improperly parked vehicles will be recognized as potential terrorist threats and 
appropriate reactive measures will be implemented to reduce the potential for casualties.  Finally, it is 
assumed that policies and procedures will be developed to support these and other related issues and that 
those policies and procedures will be incorporated into antiterrorism plans, training, and exercises. 
 
 C2.4.7.  Design codes.  It is assumed that the provisions of these standards will be coordinated 
with all other applicable building and design codes and Federal building policies.  Nothing in these 
standards should be interpreted to supercede the provisions of any other applicable building or design 
code.  Where other codes mandate more stringent requirements, it is assumed that the provisions of those 
codes will be followed. 
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Table C2.1  Levels of Protection – New Buildings 

Level of 
Protection 

Potential Structural 
Damage 

Potential Door and Glazing 
Hazards 

Potential Injury 

Below AT 
standards 

Severely damaged.  Frame 
collapse/massive 
destruction.  Little left 
standing. 

Doors and windows fail and 
result in lethal hazards 

Majority of personnel suffer 
fatalities. 

Very Low  Heavily damaged - onset of 
structural collapse:  Major 
deformation of primary and 
secondary structural 
members, but progressive 
collapse is unlikely.  
Collapse of non-structural 
elements. 

Glazing will break and is 
likely to be propelled into 
the building, resulting in 
serious glazing fragment 
injuries, but fragments will 
be reduced.  Doors may be 
propelled into rooms, 
presenting serious hazards. 

Majority of personnel suffer 
serious injuries.  There are 
likely to be a limited number 
(10% to 25%) of fatalities. 

Low Damaged – unrepairable.   
Major deformation of non-
structural elements and 
secondary structural 
members and minor 
deformation of primary 
structural members, but 
progressive collapse is 
unlikely. 

Glazing will break, but fall 
within 1 meter of the wall or 
otherwise not present a 
significant fragment hazard.  
Doors may fail, but they will 
rebound out of their frames, 
presenting minimal hazards. 

Majority of personnel suffer 
significant injuries.  There 
may be a few (<10%) 
fatalities. 

Medium Damaged – repairable. 
Minor deformations of non-
structural elements and 
secondary structural 
members and no permanent 
deformation in primary 
structural members. 

Glazing will break, but will 
remain in the window frame.  
Doors will stay in frames, 
but will not be reusable. 

Some minor injuries, but 
fatalities are unlikely. 

High Superficially damaged. 
No permanent deformation 
of primary and secondary 
structural members or non-
structural elements. 

Glazing will not break.  
Doors will be reusable. 

Only superficial injuries are 
likely. 
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Table C2.2  Levels of Protection – Existing Buildings 

Level of 
Protection 

Potential Structural 
Damage 

Potential Door and Glazing 
Hazards 

Potential Injury 

Below AT 
standards 

Severely damaged.  Frame 
collapse/massive 
destruction.  Little left 
standing. 

Doors and windows fail and 
result in lethal hazards 

Majority of personnel suffer 
fatalities. 

Very Low  Heavily damaged - onset of 
structural collapse:  Major 
deformation of primary 
structural members, but 
progressive collapse is 
unlikely.  Collapse of 
secondary structural 
members and non-structural 
elements. 

Glazing will break and is 
likely to be propelled into 
the building, resulting in 
serious glazing fragment 
injuries, but fragments will 
be reduced.  Doors may be 
propelled into rooms, 
presenting serious hazards. 

Majority of personnel suffer 
serious injuries.  There are 
likely to be a limited number 
(10% to 25%) of fatalities. 

Low Damaged – unrepairable.  
Major deformation of 
secondary structural 
members and minor 
deformation of primary 
structural members, but 
progressive collapse is 
unlikely.  Collapse of non-
structural elements. 

Glazing will break and is 
likely to be propelled into 
the building, but should 
result in survivable glazing 
fragment injuries.  Doors 
may fail, but they will 
rebound out of their frames, 
presenting minimal hazards. 

Majority of personnel suffer 
significant injuries.  There 
may be a few (<10%) 
fatalities. 

Medium Damaged – repairable. 
Minor deformations of 
secondary structural 
members and no permanent 
deformation in primary 
structural members.  Major 
deformation of non-
structural elements. 

Glazing will break, but will 
remain in the window frame.  
Doors will stay in frames, 
but will not be reusable. 

Some minor injuries, but 
fatalities are unlikely. 

High Superficially damaged. 
No permanent deformation 
of primary and secondary 
structural members or non-
structural elements. 

Glazing will not break.  
Doors will be reusable. 

Only superficial injuries are 
likely. 
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Table C2.3  Levels of Protection – Expeditionary and Temporary Structures 
Level of 

Protection 
Potential Structural 

Damage 
Potential Injury 

Below AT 
Standards 

Severely damaged.  Frame 
collapse/massive destruction.  
Little left standing. 

Majority of personnel suffer 
fatalities. 

Very Low  Heavily damaged.  Major 
portions of the structure will 
collapse (over 50%).  A 
significant percentage of 
secondary structural members 
will collapse (over 50%). 

Majority of personnel suffer 
serious injuries.  There are 
likely to be a limited number 
(10% to 25%) of fatalities. 

Low Damaged – unrepairable.  
Some sections of the structure 
may collapse or lose structural 
capacity (10 to 20% of 
structure). 

Majority of personnel suffer 
significant injuries.  There may 
be a few (<10%) fatalities. 

Medium Damaged – repairable. 
Minor to major deformations 
of both structural and non-
structural.  Some secondary 
debris will be likely, but the 
structure remains intact with 
collapse unlikely. 

Some minor injuries, but no 
fatalities are likely. 

High Superficially damaged. 
No permanent deformation of 
primary and secondary 
structural members or non-
structural elements. 

Only superficial injuries are 
likely. 
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 C2.4.8.  Training.  It is assumed that key security and facility personnel will receive training in 
security engineering, antiterrorism, and related areas.  Refer to the Security Engineering Working Group 
web site for available training and to DoD 2000.12-H for additional information on training issues.  It is 
further assumed that all DoD personnel have been trained in basic antiterrorism awareness in accordance 
with DoDI 2000.16, that they are able to recognize potential threats, and that they know the proper 
courses of action should they detect a potential threat.  See references. 

 
 C2.4.9.  Expeditionary and temporary structures.  Expeditionary and temporary structures are 
commonly built of either combinations of metal frames and fabric or wood frames and rigid walls. 
It is assumed that most expeditionary and temporary structures cannot be retrofitted or hardened 
sufficiently for higher threats; therefore, unless adequate planning is done to obtain the needed space to 
achieve appropriate standoff, DoD personnel will be highly vulnerable to terrorist attack.   
 
 C2.4.10.  Leased buildings.  DoD personnel occupying leased buildings deserve the same level 
of protection as those in DoD-owned buildings; therefore, they should meet the requirements of these 
standards wherever possible.  They must meet the requirements when the DoD occupancy meets the 
criteria in these standards.  The thresholds in those criteria reflect the significance of higher populations 
of DoD personnel as targets versus the inherent risk reduction associated with dispersing DoD personnel. 
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AP1.  APPENDIX 1 
 

DOD ANTITERRORISM STANDARDS 
FOR NEW AND EXISTING BUILDINGS 

 
AP1.1.  SITE PLANNING.  Operational, logistic, and security requirements must be integrated in the 
overall design of buildings, equipment, landscaping, parking, roads, and other features.  The most cost-
effective solution for mitigating explosive effects on buildings is to keep explosives as far as possible 
from them.  Standoff distance must be coupled with appropriate building hardening to provide the 
necessary level of protection to DoD personnel.  The following standards detail minimum standoff 
distances that when achieved will allow for buildings to be built with minimal additional construction 
costs.  Where these standoff distances cannot be achieved because land is unavailable, the standards allow 
for building hardening to mitigate the blast effects.  Costs and requirements for building hardening are 
addressed in the DoD Security Engineering Manual.   
 
 AP1.1.1.  Standard 1.  Minimum Standoff Distances.  The minimum standoff distances apply 
to all new and existing (when triggered) DoD buildings covered by these standards.  The minimum 
standoff distances are presented in Table AP1.1 and illustrated in Figures AP1.1 and AP1.2.  Where the 
standoff distances in the “Conventional Construction Without Analysis” column of Table AP1.1 can be 
met, conventional construction may be used for the buildings without a specific analysis of blast effects, 
except as otherwise required in these standards.  Where those distances are not available, the building 
must be analyzed by an engineer experienced in blast-resistant design and hardened as necessary to 
mitigate the effects of the explosives indicated in Table AP1.1 at the achievable standoff distance to the 
appropriate level of protection.  The appropriate levels of protection for each building category are shown 
in Table AP1.1 and are described in Tables C2.1 and C2.2 and in the DoD Security Engineering Manual.  
Standoff distances of less than those shown in the “Conventional Construction With Analysis” column in 
Table AP1.1 are not allowed.   
 
  AP1.1.1.1.  Controlled perimeter.  The standoff distance will be measured from the 
controlled perimeter to the closest point on the building exterior or inhabited portion of the building.   
 
  AP1.1.1.2.  Parking and roadways.  Standoff distances for parking and roadways are 
based on the assumption that there is a controlled perimeter at which larger vehicle bombs will be 
detected and kept from entering the controlled perimeter.  Where there is a controlled perimeter, the 
standoff distances and explosive weight associated with parking and roadways in Table AP1.1 apply.  If 
there is no controlled perimeter, it must be assumed that the larger explosive weights upon which the 
controlled perimeter standoff distances are based (explosive weight I from Table AP1.1) can access 
parking and roadways near buildings.  Therefore, where there is no controlled perimeter, standoff 
distances from parking and roadways will be in accordance with the distances and the explosive weight 
associated with controlled perimeters in Table AP1.1.  In addition, the following apply: 
 
   AP1.1.1.2.1.  All inhabited buildings.  The standoff distance will be measured 
from the closest edge of parking areas and roadways to the closest point on the building exterior or 
inhabited portion of the building.  The minimum standoff for all buildings regardless of hardening or 
analysis will be 10 meters (33 feet) for both parking areas and roadways. 
 
   AP1.1.1.2.2.  Existing inhabited buildings.  Where possible, move parking and 
roadways away from existing buildings in accordance with the standoff distances and explosive weights 
in Table AP1.1.  It is recognized, however, that moving existing parking areas and roadways or applying 
structural retrofits may be impractical; therefore, the following operational options are provided for 
existing inhabited buildings: 
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    AP1.1.1.2.2.1.  Parking areas.  Establish access control to portions of 
parking areas that are closer than the required standoff distance to ensure unauthorized vehicles are not 
allowed closer than the required standoff distance.  For primary gathering buildings and billeting, if 
access control is provided to prevent unauthorized parking within the required standoff distance, 
controlled parking may be permitted as close as 10 meters (33 feet) without hardening or analysis. 
 
    AP1.1.1.2.2.2.  Parking on roadways.  Eliminate parking on roadways 
within the required standoff distances along roads adjacent to existing buildings covered by these 
standards. 
 
    AP1.1.1.2.2.3.  Parking for family housing.  For existing family 
housing with 13 or more units per building within a controlled perimeter or where there is access control 
to the parking area, parking within the required standoff distances may be allowed where designated 
parking spaces are assigned for specific residents or residences.  Assigned parking spaces will not be 
labeled with names or ranks of the residents.  Where there are existing standoff distances less than the 
required standoff distances, those existing distances shall not be encroached upon.  For example, existing 
designated parking that is only 8 meters from existing family housing may be retained, but additional 
parking will not be allowed closer than 8 meters. 
 
  AP1.1.1.3.  Parking and roadway projects.  Where practical, all roadway and parking 
area projects should comply with the standoff distances from inhabited buildings in Table AP1.1.  Where 
parking or roadways that are within the standoff distances in Table AP1.1 from existing buildings are 
being constructed, expanded, or relocated, those parking areas and roadways shall not be allowed to 
encroach on the existing standoff distances of any existing inhabited building.  That applies even where 
such projects are not associated with a building renovation, modification, repair, or restoration requiring 
compliance with these standards.  
 
  AP1.1.1.4.  Trash containers.  The standoff distance will be measured from the nearest 
point of the trash container or trash container enclosure to the closest point on the building exterior or 
inhabited portion of the building.  Where the standoff distance is not available, hardening of trash 
enclosures to mitigate the direct blast effects and secondary fragment effects of the explosive on the 
building is acceptable if the applicable level of protection can be proven by analysis.  If trash enclosures 
are secured to preclude introduction of objects into the enclosures by unauthorized personnel, they can be 
located closer to the building as long as they do not violate the unobstructed space provisions of Standard 
3.  Openings in screening materials and gaps between the ground and screens or walls making up an 
enclosure will not be greater than 150 mm (6 inches).  
 
 AP1.1.2.  Standard 2.  Building separation.  Building separation requirements apply to new 
buildings and are established to minimize the possibility that an attack on one building causes injuries or 
fatalities in adjacent buildings.  The separation distance is predicated on the potential use of indirect fire 
weapons.   
 
  AP1.1.2.1.  Billeting and primary gathering buildings.  For all new billeting and 
primary gathering buildings, ensure that adjacent inhabited buildings are separated by at least the 
distances in Table AP1.1.  Where it is necessary to encroach on those building separations, analyze the 
structure and provide hardened building components as necessary to mitigate the effects of the explosive 
indicated in Table AP1.1 to the appropriate level of protection shown in Table AP1.1.  Levels of 
protection are described in Table C2.1 and in the DoD Security Engineering Manual.   

 
  AP1.1.2.2.  Other inhabited buildings.  There are no minimum separation distances 
required for antiterrorism purposes for inhabited buildings other than billeting and primary gathering 
buildings.   
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 AP1.1.3.  Standard 3.  Unobstructed space.  It is assumed that aggressors will not attempt to 
place assets in areas near buildings where their explosive devices could be visually detected by building 
occupants observing the area around the building.  Therefore, ensure that obstructions within 10 meters 
(33 feet) of inhabited buildings or portions thereof do not allow for concealment from observation of 
explosive devices 150 mm (6 inches) or greater in height.  This does not preclude the placement of site 
furnishings or plantings around buildings.  It only requires conditions such that any explosive devices 
placed in that space would be observable by building occupants.   
 
  AP1.1.3.1.  Electrical and mechanical equipment.  The preferred location of electrical 
and mechanical equipment such as transformers, air cooled condensers, and packaged chillers is outside 
the unobstructed space or on the roof, but this standard does not preclude placement within the 
unobstructed space as long the equipment provides no opportunity for concealment of explosive devices. 
 
  AP1.1.3.2.  Equipment enclosures.  If walls or other screening devices with more than 
two sides are placed around electrical or mechanical equipment within the unobstructed space, the 
equipment will be enclosed on all four sides and the top.  Openings in screening materials and gaps 
between the ground and screens or walls making up an enclosure will not be greater than 150 mm (6 
inches).  Any surfaces of the enclosures that can be opened will be secured so that unauthorized personnel 
cannot gain access through them.   
 
  AP1.1.4.  Standard 4.  Drive-up/drop-off areas.  Some facilities require access to areas within 
the required standoff distance for dropping off or picking up people or loading or unloading packages and 
other objects.  Examples that may require drive-up/drop-off include, but are not limited to, medical 
facilities, exchanges and commissaries, child care centers, and schools.   
 
  AP1.1.4.1.  Marking.  Where operational or safety considerations require drive-up or 
drop-off areas or drive through lanes near buildings, ensure those areas or lanes are clearly defined and 
marked and that their intended use is clear to prevent parking of vehicles in those areas.    
 
  AP1.1.4.2.  Unattended vehicles.  Do not allow unattended vehicles in drive-up or drop-
off areas or drive through lanes. 
 
  AP1.1.4.3.  Location.  Do not allow drive-through lanes for drive-up/drop-off to be 
located under any inhabited portion of a building. 
 
 AP1.1.5.  Standard 5.  Access roads.  Where access roads are necessary for the operation of a 
building (including those required for fire department access), ensure that access control measures are 
implemented to prohibit unauthorized vehicles from using access roads within the applicable standoff 
distances in Table AP1.1.   
 

AP1.1.6.  Standard 6.  Parking beneath buildings or on rooftops.  Eliminate parking beneath 
buildings or on rooftops.  Where very limited real estate makes such parking unavoidable, the following 
measures must be incorporated into the design for new buildings or mitigating measures must be 
incorporated into existing buildings to achieve an equivalent level of protection.   
 
  AP1.1.6.1.  Access control.  Ensure that access control measures are implemented to 
prohibit unauthorized vehicles and personnel from entering  parking areas. 
 
  AP1.1.6.2.  Floors and roofs.  Ensure that the floors beneath or roofs above inhabited 
areas will not fail from the detonation in the parking area of an explosive equivalent to explosive weight 
II in Table AP1.1.   
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  AP1.1.6.3.  Superstructure.  All structural elements within and adjacent to the parking 
area will be subject to the progressive collapse provisions of Standard 6, including the provision for loss 
of lateral support for vertical load carrying columns and walls.  Application of those provisions will be 
based on an explosive equivalent to explosive weight II in Table AP1.1. 
 
AP1.2.  STRUCTURAL DESIGN.  If the minimum standoff distances are achieved, conventional 
construction should minimize the risk of mass casualties from a terrorist attack.  Even if those standoff 
distances can be achieved, however, there are some additional structural issues that must be incorporated 
into building designs to ensure that buildings do not experience progressive collapse. 
 
 AP1.2.1.  Standard 7.  Progressive collapse avoidance.  Progressive collapse is considered to 
be significant risk for buildings of three or more stories.  Basements will be considered stories if they 
have one or more exposed walls.  For all new and existing inhabited buildings of three stories or more, 
design the superstructure to sustain local damage with the structural system as a whole remaining stable 
and not being damaged to an extent disproportionate to the original local damage.  This shall be achieved 
through an arrangement of the structural elements that provides stability to the entire structural system by 
transferring loads from any locally damaged region to adjacent regions capable of resisting those loads 
without collapse.  This shall be accomplished by providing sufficient continuity, redundancy, or energy 
dissipating capacity (ductility, damping, hardness, etc.), or a combination thereof, in the members and 
connections of the structure.  For further guidance, refer to American Society of Civil Engineers Standard 
7-98 and to detailed guidance in the DoD Security Engineering Manual.  In addition, the measures below 
apply.   
 
  AP1.2.1.1.  Columns and walls.  Design all exterior vertical load-carrying columns and 
walls to sustain a loss of lateral support at any of the floor levels by adding one story height to the 
nominal unsupported length.  While this standard is based on the assumption of an external threat, where 
parking beneath buildings is unavoidable, this provision will also apply for internal vertical load carrying 
columns and walls. 
 
  AP1.2.1.2.  Exterior member removal.  Analyze the structure to ensure it can withstand 
removal of one primary exterior vertical or horizontal load-carrying element (i.e., a column or a beam) 
without progressive collapse. 
 
  AP1.2.1.3.  Floors.  Design all floors with improved capacity to withstand load reversals 
due to explosive effects by designing them to withstand a net uplift equal to the dead load plus one-half 
the live load. 
 
 AP1.2.2.  Standard 8.  Structural isolation.   
 
  AP1.2.2.1.  Building additions.  All additions to existing buildings shall be designed to 
be structurally independent from the adjacent existing building.  This will minimize the possibility that 
collapse of one part of the building will affect the stability of the remainder of the building.  Alternatively, 
verify through analysis that collapse of either the addition or the existing building will not result in 
collapse of the remainder of the building.   
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FOR OFFICIAL USE ONLY 

 
Table AP1.1  (FOUO) Minimum Standoff Distances and Separation 

for New and Existing Buildings 
Standoff Distance or Separation Requirements Location Building Category 

Applicable 
Level of 

Protection 

Conventional 
Construction 

without  
Analysis 

Conventional 
Construction  

with 
Analysis(1) 

Applicable 
Explosive 

Weight (TNT)  

(FOUO) (2) 
Billeting Low 45 m (4) 

(148 ft.) 
25 m (4) 
(82 ft.) 

I 
100 kg    
(220 lbs.) 

Primary Gathering 
Building 

Low 45 m (4) (5) 
(148 ft.) 

25 m (4) (5) 
(82 ft.) 

I 
100 kg  
(220 lbs.) 

Controlled 
Perimeter 

or 
Parking and 
Roadways 
without a 

Controlled 
Perimeter 

 

Inhabited Building Very Low 25 m (4) 
(82 ft.) 

10 m (4) 
(33 ft.) 

I 
100 kg  
(220 lbs.) 

Billeting Low 25 m (4) 
(82 ft.) 

10 m (4) 
(33 ft.) 

II 
25 kg  
(55 lbs.) 

Primary Gathering 
Building 

Low 25 m (4) (5) 
(82 ft.) 

10 m (4) (5) 
(33 ft.) 

II 
25 kg 
(55 lbs.) 

Parking and 
Roadways 
within a 

Controlled 
Perimeter 

Inhabited Building Very Low 10 m (4) 
(33 ft.) 

10 m (4) 
(33 ft.) 

II 
25 kg  
(55 lbs.) 

Billeting Low 25 m  
(82 ft.) 

10 m  
(33 ft.) 

II 
25 kg  
(55 lbs.) 

Primary Gathering 
Building 

Low 25 m  
(82 ft.) 

10 m  
(33 ft.) 

II 
25 kg  
(55 lbs.) 

Trash 
containers 

Inhabited Building Very Low 10 m  
(33 ft.) 

10 m  
(33 ft.) 

II 
25 kg  
(55 lbs.) 

Billeting Low 10 m  
(33 ft.) 

No  
antiterrorism 
minimum 

III 
1 kg (3) 
(2.2 lbs.) 

Primary Gathering 
Building 

Low 10 m  
(33 ft.) 

No  
antiterrorism 
minimum 

III 
1 kg (3) 
(2.2 lbs.) 

Building 
Separation 

 
(for new 
buildings 

only) 
Inhabited Building Very Low No  

antiterrorism 
minimum 

No  
antiterrorism 
minimum 

Not applicable 

 (1)  Standoff distances less than those in this column are not allowed even with analysis. 
 (2)  When the explosive weights in this column are moved from this table, the table is no longer For Official Use Only 
 (3)  Explosive for building separation is an indirect fire (mortar) round. 

(4)  For existing buildings, see paragraph AP1.1.1.2.2. 
(5)  For existing family housing, see paragraph AP1.1.1.2.2.3. 
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Note:  Standoff distances 
are from Conventional 
Construction without 
Analysis column of Table 
AP1.1 

Roadways 

Uninhabited 
Building 

25
 m

 Trash 
Containers 

Figure AP1.2.  Standoff Distances and Building Separation - No Controlled Perimeter 
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Figure AP1.1.  Standoff Distances and Building Separation - Controlled Perimeter 
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   AP1.2.2.2.  Portions of buildings.  Where there are areas of buildings that do not meet 
the criteria for inhabited buildings, design the superstructures of those areas to be structurally independent 
from the inhabited area.  This will minimize the possibility that collapse of the uninhabited areas of the 
building will affect the stability of the superstructure of the inhabited portion of the building.  
Alternatively, verify through analysis that collapse of uninhabited portions of the building will not result 
in collapse of any portion of the building covered by this standard.  This standard is not mandatory for 
existing structures, but it should be implemented where possible. 
 

AP1.2.3.  Standard 9.  Building overhangs.  Avoid building overhangs with inhabited spaces 
above them where people could gain access to the area underneath the overhang.  Where such overhangs 
must be used, the following measures must be incorporated into the design for new buildings or 
mitigating measures must be incorporated into existing buildings to achieve an equivalent level of 
protection.     
 
  AP1.2.3.1.  Parking and roadway restrictions.  Ensure that there are no roadways or 
parking areas under overhangs. 
 
  AP1.2.3.2.  Floors.  Ensure that the floors beneath inhabited areas will not fail from the 
detonation underneath the overhang of an explosive equivalent to explosive weight II in Table AP1.1.   
 
  AP1.2.3.3.  Superstructure.  All structural elements within and adjacent to the overhang 
will be subject to the progressive collapse provisions of Standard 6, including the provision for loss of 
lateral support for vertical load carrying elements. 
 
 AP1.2.4.  Standard 10.  Exterior masonry walls.  Unreinforced masonry walls are prohibited 
for the exterior walls of new buildings.  A minimum of 0.05 percent vertical reinforcement with a 
maximum spacing of 1200 mm (48 in) will be provided. For existing buildings, implement mitigating 
measures to provide an equivalent level of protection. 
 
AP1.3.  ARCHITECTURAL DESIGN.  Even where the minimum standoff distances are achieved, 
many aspects of building layout and other architectural design issues must be incorporated to improve 
overall protection of personnel inside buildings.   
 
 AP1.3.1.  Standard 11.  Windows and glazed doors.  To minimize hazards from flying glass 
fragments, apply the provisions for glazing and window frames below for all new and existing inhabited 
buildings covered by these standards.  Windows and frames must work as a system to ensure that their 
hazard mitigation is effective.  These provisions apply even if the minimum standoff distances are met. 
 
  AP1.3.1.1.  Glazing.  Use a minimum of 6-mm (1/4-in) nominal laminated glass for all 
exterior windows and glazed doors.  The 6-mm (1/4-in) laminated glass consists of two nominal 3-mm 
(1/8-in) glass panes bonded together with a minimum of a 0.75-mm (0.030-inch) polyvinyl-butyral (PVB) 
interlayer.  For insulated glass units, as a minimum the inner pane must be 6-mm laminated glass.  For 
alternatives to the 6-mm (1/4-in) laminated glass that provide equivalent levels of protection, refer to the 
DoD Security Engineering Manual. 
 
  AP1.3.1.2.  Window frames.  Provide frames and mullions of aluminum or steel.  To 
ensure that the full strength of the PVB inner layer is engaged, frames, mullions, and window hardware 
shall be designed to resist a static load of 7 kilopascals (1 lb per square in) applied to the surface of the 
glazing.  Frame and mullion deformations shall not exceed 1/160 of the unsupported member lengths.  
The glazing shall have a minimum frame bite of 9.5-mm (3/8-in) for structural glazed window systems 
and 25-mm (1-in) for window systems that are not structurally glazed.  Frame connections to surrounding 
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walls shall be designed to resist a combined loading consisting of a tension force of 35-kN/m (200-lbs/in) 
and a shear force of 13-kN/m (75 lbs/in).  Alternatively, use frames that provide an equivalent level of 
performance.  For existing buildings, this may require replacement or significant modification of window 
frames, anchorage, and supporting elements. 
 
  AP1.3.1.3.  Mitigation.  Where the minimum standoff distances cannot be met, provide 
glazing and frames that will provide an equivalent level of protection to that provided by the glazing 
above as described in Tables C2.1 and C2.2 for the applicable explosive weight in Table AP1.1.   
 
  AP1.3.1.4.  Window replacement projects.  Whenever window or door glazing is being 
replaced in existing inhabited buildings as part of a planned window or glazing replacement project, 
whether or not the building meets the triggers in paragraph C1.5.2, install glazing that meets the 
requirements above. 
 
 AP1.3.2.  Standard 12.  Building entrance layout.  The areas outside of installations are 
commonly not under the direct control of the installations.  Where the main entrances to buildings face 
installation perimeters, people entering and exiting the buildings are vulnerable to being fired upon from 
vantage points outside the installations.  To mitigate those vulnerabilities apply the following measures: 
 
  AP1.3.2.1.  New buildings.  For new inhabited buildings, ensure that the main entrance 
to the building does not face an installation perimeter or other uncontrolled vantage points with direct 
lines of sight to the entrance. 
 
  AP1.3.2.2.  Existing buildings.  For existing inhabited buildings where the main 
entrance faces an installation perimeter, either use a different entrance as the main entrance or screen that 
entrance to limit the ability of potential aggressors to target people entering and leaving the building. 
 
 AP1.3.3.  Standard 13.  Exterior doors.  For all new and existing buildings covered by these 
standards, ensure that all exterior doors into inhabited areas open outwards.  By doing so, the doors will 
seat into the door frames in response to an explosive blast, increasing the likelihood that the doors will not 
enter the buildings as hazardous debris. 
 
 AP1.3.4.  Standard 14.  Mailrooms.  The following measures address the location of rooms to 
which mail is delivered or in which mail is handled in new and existing inhabited buildings.  The 
measures involve limiting collateral damage and injuries and facilitating future upgrades to enhance 
protection should they become necessary. 
 
  AP1.3.4.1.  Location.  Where a new or existing building covered by these standards must 
have a mailroom, that mailroom will be on the perimeter of the building.  By locating the mailroom on the 
building perimeter there is an opportunity to modify it in the future if a mail bomb threat is identified.  
Where mailrooms are located in the interior of buildings, few retrofit options are available for mitigating 
the mail bomb threat. 
 
  AP1.3.4.2.  Proximity.  Mailrooms should also be located as far from heavily populated 
areas of the building and critical infrastructure as possible.  This measure will go far toward minimizing 
injuries and damage if a mail bomb detonates in the mailroom.  Further, it will reduce the potential for 
wider dissemination of hazardous agents.  These apply where the mailroom is not specifically designed to 
resist those threats. 
 
 AP1.3.5.  Standard 15.  Roof access.  For all new and existing inhabited buildings covered by 
these standards, control access to roofs to minimize the possibility of aggressors placing explosives or 
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chemical, biological, or radiological agents there or otherwise threatening building occupants or critical 
infrastructure.  
 
  AP1.3.5.1.  New buildings.  For new buildings eliminate all external roof access by 
providing access from internal stairways or ladders, such as in mechanical rooms. 
 
  AP1.3.5.2.  Existing buildings.  For existing buildings, eliminate external access where 
possible or secure external ladders or stairways with locked cages or similar mechanisms. 
 
 AP1.3.6.  Standard 16.  Overhead mounted architectural features.  For all new and existing 
buildings covered by these standards, ensure that all suspended ceiling systems and other overhead 
mounted architectural features are mounted to minimize the likelihood that they will fall and injure 
building occupants.  All such systems will be mounted so that they resist forces of 0.5 times the 
component weight in any direction and 1.5 times the component weight in the downward direction.  This 
standard does not preclude the need to design architectural feature mountings for forces required by other 
criteria such as seismic standards. 
 
AP1.4.  ELECTRICAL AND MECHANICAL DESIGN.  Electrical and mechanical design standards 
address limiting damage to critical infrastructure, protecting building occupants against chemical, 
biological, and radiological threats, and notifying building occupants of threats or hazards. 
 
 AP1.4.1.  Standard 17.  Air intakes.  Air intakes to heating, ventilation, and air conditioning 
(HVAC) systems that are designed to move air throughout a building that are at ground level provide an 
opportunity for aggressors to easily place contaminants that could be drawn into the building. 
 
  AP1.4.1.1.  New buildings.  For all new inhabited buildings covered by this document 
locate all air intakes at least 3 meters (10 feet) above the ground.   
 
  AP1.4.1.2.  Existing buildings.  The above requirement is recommended, but not 
mandatory, for existing inhabited buildings covered by these standards. 
 
 AP1.4.2.  Standard 18.  Emergency air distribution shutoff.  For all new and existing 
inhabited buildings, provide an emergency shutoff switch in the HVAC control system that can 
immediately shut down air distribution throughout the building.  The switch (or switches) must be located 
to be easily accessible by building occupants.  Providing such a capability will allow building occupants 
to limit the distribution of airborne contaminants that may be introduced into the building. 
 
 AP1.4.3.  Standard 19.  Utility distribution and installation.  Utility systems can suffer 
significant damage when subjected to the shock of an explosion.  Some of these utilities may be critical 
for safely evacuating personnel from the building or their destruction could cause damage that is 
disproportionate to other building damage resulting from an explosion.  To minimize the possibility of the 
above hazards, apply the following measures: 
 
  AP1.4.3.1.  Utility routing.  For all new inhabited buildings, route critical or fragile 
utilities so that they are not on exterior walls or on walls shared with mailrooms.  This requirement is 
recommended, but not mandatory, for existing buildings. 
 
  AP1.4.3.2.  Redundant utilities.  Where redundant utilities are required in accordance 
with other requirements or criteria, ensure that the redundant utilities are not collocated or do not run in 
the same chases.  This minimizes the possibility that both sets of utilities will be adversely affected by a 
single event. 
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  AP1.4.3.3.  Emergency backup systems.  Where emergency backup systems are 
required in accordance with requirements or criteria, ensure that they are located away from the system 
components for which they provide backup. 
 
 AP1.4.4.  Standard 20.  Equipment bracing.  Mount all overhead utilities and other fixtures to 
minimize the likelihood that they will fall and injure building occupants.  Design all equipment 
mountings to resist forces of 0.5 times the equipment weight in any direction and 1.5 times the equipment 
weight in the downward direction.  This standard does not preclude the need to design equipment 
mountings for forces required by other criteria such as seismic standards.  
 
 AP1.4.5.  Standard 21.  Under building access.  To limit opportunities for aggressors placing 
explosives underneath buildings, ensure that access to crawl spaces, utility tunnels, and other means of 
under building access is controlled. 
 
 AP1.4.6.  Standard 22.  Mass notification.  All inhabited buildings must have a timely means to 
notify occupants of threats and instruct them what to do in response to those threats. 
 
  AP1.4.6.1.  New buildings.  All new inhabited buildings must have a capability to 
provide real-time information to building occupants or personnel in the immediate vicinity of the building 
during emergency situations.  The information relayed must be specific enough to determine the 
appropriate response actions.  Any system, procedure, or combination thereof that provides this capability 
will be acceptable under this standard. 
 
  AP1.4.6.2.  Existing buildings.  For existing buildings, the above requirement is 
mandatory for primary gathering buildings and billeting, but recommended for all inhabited buildings. 
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AP2.  APPENDIX 2 

 
RECOMMENDED ADDITIONAL ANTITERRORISM MEASURES  

FOR NEW AND EXISTING BUILDINGS 
 

AP2.1.  SITE PLANNING.  The following additional measures, if implemented, will significantly 
enhance site security with little increase in cost and should be considered for all new and existing 
inhabited buildings. 
 
 AP2.1.1.  Recommendation 1.  Vehicle access points.  The first line of defense in limiting 
opportunities for aggressors to get vehicles close to DoD buildings is at vehicle access points at the 
controlled perimeter, in parking areas, and at drive-up/drop-offs points.  Keep the number of access points 
to the minimum necessary for operational or life safety purposes.  This will limit the number of points at 
which access may have to be controlled with barriers and/or personnel in increased threat environments or 
if the threat increases in the future. 
 
 AP2.1.2.  Recommendation 2.  High-speed vehicle approaches.  The energy of a moving 
vehicle increases with the square of its velocity; therefore, minimizing a vehicle’s speed allows vehicle 
barriers to be lighter and less expensive should vehicle barriers ever become necessary.  To facilitate 
reductions in vehicle speeds in the future, ensure there are no unobstructed vehicle approaches 
perpendicular to inhabited buildings at the required parking and roadway standoff distances.   
 
 AP2.1.3.  Recommendation 3.  Vantage points.  Vantage points are natural or man-made 
positions from which potential aggressors can observe and target people or other assets in and around a 
building.  Identify vantage points outside the control of personnel in the targeted building and either 
eliminate them or provide means to avoid exposure to them.  Means to avoid exposure may include 
actions such as reorienting the building or shielding people or assets in and around the building using 
such measures as reflective glazing, walls, privacy fencing, or vegetation. 
 
 AP2.1.4.  Recommendation 4.  Drive-up/drop off.  Locate these points away from large glazed 
areas of the building to minimize the potential for hazardous flying glass fragments in the event of an 
explosion.  For example, the lane may be located at an outside corner of the building or otherwise away 
from the main entrance.  The drive-up/drop-off point should be coordinated with the building geometry to 
minimize the possibility that explosive blast forces could be increased due to being trapped or otherwise 
concentrated.  For further discussion of this issue, refer to the DoD Security Engineering Manual. 
 
 AP2.1.5.  Recommendation 5.  Building location.  Activities with large visitor populations 
provide opportunities for potential aggressors to get near buildings with minimal controls, and therefore, 
limit opportunities for early detection.  Maximize separation distance between inhabited buildings and 
areas with large visitor populations.  
 
 AP2.1.6.  Recommendation 6.  Railroad location.  Avoid sites for inhabited buildings that are 
close to railroads.  Where railroads are in the vicinity of existing buildings, standoff distances between the 
railroad and any inhabited buildings should be provided based on the standoff distances and explosive 
weight associated with controlled perimeters in Table AP1.1.  Where those standoff distances are not 
available, and since moving existing railroads may be difficult and prohibitively expensive, ensure that 
there are procedures in place to prohibit trains from stopping in the vicinity of inhabited structures. 
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 AP2.1.7.  Recommendation 7.  Access control for family housing.  For new family housing 
areas, provide space for controlling access at the perimeter of the housing area so that a controlled 
perimeter can be established there if the need arises in the future.  
 
 AP2.1.8.  Recommendation 8.  Standoff for family housing.  For new family housing 
construction, maintain a minimum standoff distance of 25 meters from installation perimeters and roads, 
streets, or highways external to housing areas. 
 
 AP2.1.9.  Recommendation 9.  Minimize secondary debris.  To reduce the hazard of flying 
debris in the event of an explosion, eliminate unrevetted barriers and site furnishings in the vicinity of 
inhabited structures that are accessible to vehicle traffic.  Revet exposed barriers and site furnishings near 
inhabited buildings with a minimum of 1 meter (3 feet) of soil or equivalent alternative techniques to 
prevent fragmentation hazards in the event of an explosion. 
 
AP2.2.  STRUCTURAL AND ARCHITECTURAL DESIGN.  The following additional measures, if 
implemented, will significantly enhance building occupants’ safety and security with little increase in 
cost.  These measures should be considered for all new and existing inhabited buildings. 
 
 AP2.2.1.  Recommendation 10.  Structural redundancy.  Unexpected terrorist acts can result in 
local collapse of building structural components.  To limit the extent of collapse of adjacent components, 
utilize highly redundant structural systems such as moment resisting frames, detail connections to provide 
continuity across joints equal to the full structural capacity of connected members, and detail members to 
accommodate large displacements without complete loss of strength.  This recommendation is consistent 
with AP1.2.1 (Standard 7) for preventing progressive collapse, but recommends selection of certain 
structural systems and greater attention to structural details. 
 
 AP2.2.2.  Recommendation 11.  Internal circulation.  Design circulation within buildings to 
provide visual detection and monitoring of unauthorized personnel approaching controlled areas or 
occupied spaces. 
 
 AP2.2.3.  Recommendation 12.  Visitor control.  Controlling visitor access maximizes the 
possibility of detecting potential threatening activities.  Keep locations in buildings where visitor access is 
controlled away from sensitive or critical areas, areas where high-risk or mission-critical personnel are 
located, or other areas with large population densities of DoD personnel.   
 
 AP2.2.4.  Recommendation 13.  Asset location.  To minimize exposure to direct blast effects 
and potential impacts from hazardous glass fragments and other potential debris, locate critical assets and 
mission-critical or high-risk personnel away from the building exterior. 
 
 AP2.2.5.  Recommendation 14.  Room layout.  In rooms adjacent to the exterior of the building, 
position personnel and critical equipment to minimize exposure to direct blast effects and potential 
impacts from hazardous glass fragments and other potential debris. 
 
 AP2.2.6.  Recommendation 15.  External hallways.  Since doors can become hazardous debris 
during explosive blast events, doors designed to resist blast effects are expensive, and  external hallways 
have large numbers of doors leading into inhabited areas, avoid exterior hallway configurations for 
inhabited structures. 
 
 AP2.2.7.  Recommendation 16.  Windows.  To minimize the potential for glazing hazards, 
minimize the size and number of windows for new construction. 
.
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AP3.  APPENDIX 3 
 

DOD ANTITERRORISM STANDARDS 
 FOR EXPEDITIONARY AND TEMPORARY STRUCTURES 

 
AP3.1.  SITE PLANNING STANDARDS.  All the standards that are unique to expeditionary and 
temporary structures pertain to site planning.  Operational, logistic, and security requirements must be 
integrated in the overall configuration of structures, equipment, landscaping, parking, roads, and other 
features.  The most cost-effective solution for mitigating explosive effects on expeditionary and 
temporary structures is to keep explosives as far away as possible.  This is especially critical for these 
types of structures because hardening may or may not be possible.  Dispersed layouts reduce risks from a 
variety of threats by taking full advantage of terrain and site conditions; therefore, nothing in these 
standards is intended to discourage dispersal.  Costs and requirements for expeditionary and temporary 
structure hardening are addressed in the DoD Security Engineering Manual.   
 
 AP3.1.1.  Standard 1.  Minimum Standoff Distances.  The minimum standoff distances apply 
to all new and existing DoD expeditionary and temporary structures covered by these standards except as 
otherwise stated below.  The minimum standoff distances are presented in Table AP3.1.  Except as 
otherwise required in these standards, where the standoff distances in Table AP3.1 can be provided, 
conventional expeditionary and temporary structures may be used without a specific analysis of blast 
effects.  Where those distances are not available, the structure must be analyzed by an engineer 
experienced in blast-resistant design and hardened as necessary (in those cases which permit structure 
hardening) to mitigate the effects of the explosives indicated in Table AP3.1 at the achievable standoff 
distance to the appropriate level of protection.  The appropriate levels of protection for each structure 
category are shown in Table AP3.1 and are described in Table C2.3 and in the DoD Security Engineering 
Manual.  The two structure types in Table AP3.1 respond in fundamentally different ways to explosive 
effects.  Standoff distances in Table AP3.1 reflect those differences. 
 
  AP3.1.1.1.  Controlled perimeter.  The standoff distance will be measured from the 
closest point on the structure exterior to the controlled perimeter.   
 
   AP3.1.1.1.1.  Container structures.  For these structures, apply the guidance in 
Appendix AP1. 
   AP3.1.1.1.2.  Fabric covered/metal frame construction and other 
expeditionary or temporary structures.  Provide the standoff distance from Table AP3.1 for the 
applicable structure category. 
 
  AP3.1.1.2.  Parking and roadways.  Standoff distances for parking and roadways are 
based on the assumption that there is a controlled perimeter at which larger vehicle bombs will be 
detected and kept from entering the controlled perimeter.  Where there is a controlled perimeter, the 
standoff distances and explosive weight associated with parking and roadways in Table AP3.1 apply 
unless otherwise stated below.  If there is no controlled perimeter, it must be assumed that the larger 
explosive weights upon which the controlled perimeter standoff distances are based (explosive weight I 
from Table AP3.1) can access parking and roadways near buildings.  Therefore, where there is no 
controlled perimeter, standoff distances from parking and roadways will be in accordance with the 
distances and the explosive weight associated with controlled perimeters in Table AP3.1.   
 
   AP3.1.1.2.1.  Container structures.  For these structures, apply the guidance in 
Appendix AP1. 
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   AP3.1.1.2.2.  Fabric covered/metal frame construction and other 
expeditionary or temporary structures.  The standoff distance will be measured from the closest point 
on the structure exterior to the closest edge of parking areas and roadways.  The minimum standoff for all 
structures regardless of hardening or analysis will be 10 meters (33 feet). 
 
   AP3.1.1.2.3.  Existing fabric covered/metal frame construction and other 
expeditionary or temporary structures.  Moving existing parking areas and roadways may be difficult 
to achieve and structural retrofits to existing structures may be prohibitively expensive or technically 
impossible; therefore, the following operational options are provided for existing inhabited structures 
where the standoff distances in Table AP3.1 are impractical to achieve. 
 
    AP3.1.1.2.3.1.  Parking areas.  Establish access control to portions of 
parking areas to ensure unauthorized vehicles are not allowed closer than the required standoff distance.  
For primary gathering structures and billeting, if access control is provided to prevent unauthorized 
parking within the required standoff distance, controlled parking may be permitted as close as 10 meters 
(33 feet) without hardening or analysis. 
 
    AP3.1.1.2.3.2.  Roadways.  Eliminate parking within the required 
standoff distances along roads adjacent to existing structures covered by these standards. 
 
  AP3.1.1.3.  Trash containers.  The standoff distance will be measured from the nearest 
point of the trash container or trash container enclosure to the closest point on the structure exterior.  
Where the standoff distance is not available, hardening of trash enclosures to mitigate the direct blast 
effects and secondary fragment effects of the explosive on the structure is acceptable if the applicable 
level of protection can be proven by analysis.  If trash enclosures are secured to preclude introduction of 
objects into the enclosures by unauthorized personnel, they can be located closer to the structure as long 
as they do not violate the unobstructed space provisions of Standard 3 below.  Openings in screening 
materials and gaps between the ground and screens or walls making up an enclosure will not be greater 
than 150 mm (6 inches). 
 
   AP3.1.1.3.2.  Container structures.  For these structures, apply the guidance in 
Appendix AP1. 
 
   AP3.1.1.3.2.  Fabric covered/metal frame construction and other 
expeditionary or temporary structures.  Provide the standoff distance from Table AP3.1 for the 
applicable structure category. 
 
 AP3.1.2.  Standard 2.  Structure separation.  Structure separation requirements are established 
to minimize the possibility that an attack on one structure causes injuries or fatalities in adjacent 
structures.  The separation distance is predicated on the potential use of indirect fire weapons.   
 
  AP3.1.2.1.  Billeting and primary gathering structures.   
 
   AP3.1.2.1.1.  Container structures.  For these structures, apply the guidance in 
Appendix AP1. 
 
   AP3.1.2.1.2.  Fabric covered/metal frame construction and other 
expeditionary or temporary structures.  For all new billeting and primary gathering structures, ensure 
that adjacent structures are separated by at least the distances in Table AP3.1.  Where it is necessary to 
encroach on those structure separations, analyze the structure and provide hardened structure components 
as necessary to mitigate the effects of the explosive indicated in Table AP3.1 to the appropriate level of 
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protection as shown in Table AP3.1.  Levels of protection are described in Table C2.3 and in the DoD 
Security Engineering Manual.   

 
  AP3.1.2.2.  Other inhabited structures.  There are no minimum separation distances 
required for antiterrorism for inhabited buildings other than billeting and primary gathering structures.   
 
 AP3.1.3.  Standard 3.  Unobstructed space.  Keep areas within 10 meters (33 feet) of all 
expeditionary and temporary structures free of items other than those that are part of the infrastructure. 
 
AP3.2.  ADDITIONAL STANDARDS.  In addition to the specific standards detailed in this appendix, 
standards from Appendix AP1 shall apply to expeditionary and temporary structures as follows:  
 
 AP3.2.1.  Fabric covered/metal frame construction and other expeditionary or temporary 
structures.  The following standards from Appendix AP1 shall be applied to these structures: 
 
   AP3.2.1.1.  Standard 4.  Drive-up/drop off areas. 
 

AP3.2.1.2.  Standard 5.  Access roads.  
 
   AP3.2.1.3.  Standard 11.  Windows and glazed doors. 
 
   AP3.2.1.4.  Standard 12.  Building entrance layout. 
 
   AP3.2.1.5.  Standard 20.  Equipment bracing. 
 
   AP3.2.1.6.  Standard 22.  Mass notification. 
 
 AP3.2.2.  Container structures.  For these structures, all standards in Appendix AP1 apply. 
 
AP3.3.  ANTITERRORISM RECOMMENDATIONS.  All recommendations except for 
Recommendation 7 (Access control for family housing) and Recommendation 8 (Standoff for family 
housing) from Appendix AP2 should be applied to all expeditionary and temporary structures. 
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FOR OFFICIAL USE ONLY 

Table AP3.1  (FOUO) Minimum Standoff Distances and Separation 
for Expeditionary and Temporary Structures 

Standoff Distance or Separation Requirements Location Structure Category 
Applicable 

Level of 
Protection 

Fabric 
Covered/Metal 

Frame 
Structures(1) 

Other 
Expeditionary 

and 
Temporary 

Structures(1)(2) 

Applicable 
Explosive 

Weight 
(TNT) 

(FOUO) (3) 
Billeting Low 31 m  

(102 ft.) 
71 m  
(233 ft.) 

I 
100 kg  
(220 lbs.) 

Primary Gathering 
Structure 

Low 31 m  
(102 ft.) 

71 m  
(233 ft.) 

I 
100 kg  
(220 lbs.) 

Controlled 
Perimeter 

or 
Parking and 
Roadways 
without a 

Controlled 
Perimeter 

Inhabited Structure Very Low 24 m  
(79 ft.) 

47 m  
(154 ft.) 

I 
100 kg  
(220 lbs.) 

Billeting Low 14 m  
(46 ft.) 

32 m  
(105 ft.) 

II 
25 kg  
(55 lbs.) 

Primary Gathering 
Structure 

Low 14 m  
(46 ft.) 

32 m  
(105 ft.) 

II 
25 kg 
(55 lbs.) 

Parking and 
Roadways 
within a 

Controlled 
Perimeter 

Inhabited Structure Very Low 10 m  
(33 ft.) 

23 m  
(75 ft.) 

II 
25 kg  
(55 lbs.) 

Billeting Low 14 m  
(46 ft.) 

32 m  
(105 ft.) 

II 
25 kg  
(55 lbs.) 

Primary Gathering 
Structure 

Low 14 m  
(46 ft.) 

32 m  
(105 ft.) 

II 
25 kg 
(55 lbs.) 

Trash 
containers 

Inhabited Structure Very Low 10 m  
(33 ft.) 

23 m  
(75 ft.) 

II 
25 kg  
(55 lbs.) 

Separation between 
Structure Groups 

Low 18 m  
(59 ft.) 

18 m  
(59 ft.) 

III 
1 kg (5) 

(2.2 lbs.) 
Separation between 
Structure Rows 

Low 9 m  
(30 ft.) 

9 m  
(30 ft.) 

III 
1 kg (5) 

(2.2 lbs.) 

Structure 
Separation(4) 

Separation between 
Structures in a Row 

Very Low 3.5 m 
(12 ft.) 

3.5 m 
(12 ft.) 

III 
1 kg (5) 

(2.2 lbs.) 
 (1) See Definitions for a complete description of these structure types. 
 (2) For container structures, Appendix AP1 applies. 
 (3)  When the explosive weights in this column are moved from this table, the table is no longer For Official Use Only 
 (4) Applies to Billeting and Primary Gathering Structures only.  No minimum separation distances for other inhabited structures. 

 (5) Explosive for building separation is an indirect fire (mortar) round. 
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Figure AP3.1.  Standoff Distances and Separation for Expeditionary 
and Temporary Structures (except container structures) 
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(200 personnel or fewer) 
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