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EXECUTIVE SUMMARY 
 
The Defense National Stockpile Center (DNSC), a field activity of the Defense Logistic 
Agency (DLA), maintains strategic and critical materials to reduce the nation’s 
dependence on foreign sources of supply during national emergencies.  One of the 
commodities currently stored by DNSC is mercury.  DNSC has over 4,800 tons (net 
weight) of mercury stored at four sites in the United States.  Due to increasing public 
concerns over the use, disposal, and management of mercury, DNSC recently prepared an 
Environmental Impact Statement (EIS), as required under the National Environmental 
Policy Act (NEPA), to evaluate options for long-term management and/or utilization of 
the mercury stockpile.  As a result of this review, the option selected by DNSC is to 
consolidate the mercury at one centralized location.  This will facilitate management and 
control of the stockpile.  A consolidation site has not been selected, but DNSC is 
evaluating consolidation at one of the DNSC depots where mercury is presently stored or 
at one of two sites identified during the EIS process. 
 
The purpose of this Transportation and Storage Plan is to provide information on 
regulatory and other requirements for transportation of the mercury from the current sites 
to a consolidation site and for storage at the consolidation site, in a safe and 
environmentally sound manner.  Since the consolidation site has not been selected, a 
supplement to this plan may be required prior to actual consolidation of the mercury 
stockpile. 
 
About 84% of the mercury stockpile is currently stored at three DNSC depots located in 
New Haven, Indiana; Somerville, New Jersey; and Warren, Ohio.  The remaining 16% is 
stored at the Department of Energy’s (DOE’s) Y-12 National Security Complex in Oak 
Ridge, Tennessee.  The mercury stored at the depots is packaged in wrought iron or steel 
flasks packed in 30-gallon United Nations (UN) Specification 1A2, removable head, 
epoxy-lined steel drums banded on flat pallets.  The drums serve as outer packagings and 
provide secondary containment for the mercury if a flask leaks.  For added safety the 
flasks inside each drum are contained in a 30-gallon, 6-mil, plastic bag closed with a 
twist tie, and the drums are contained in a catch pan on top of the pallet.  The drums also 
provide protection from the escape of mercury vapor at normal storage temperatures 
because the drum lids have a rubber gasket and are secured with a bolt-closure making 
them air and liquid tight.  They are pressure rated to 4.5 psi (air pressure).  The mercury 
at Oak Ridge is packaged in flasks overpacked in wooden box pallets.  Prior to 
consolidation of the stockpile, this mercury shall be transported to Warren Depot and the 
flasks repacked in 30-gallon steel drums on flat pallets. 
 
Consolidation of the mercury stockpile shall require: 
 
• Transportation of the DNSC mercury stored at Oak Ridge in flasks overpacked in box 

pallets to Warren Depot for repacking in drums on flat pallets; and 
 
• Transportation of the mercury from two of the existing DNSC depots to the third, if 

one of the existing depots is selected as the consolidation site, or 
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• Transportation of the mercury from the three existing DNSC depots to another 

consolidation site. 
 
The mercury shall be transported by motor carrier.  A secondary containment (pan) van 
shall be used when transporting the mercury from Oak Ridge to Warren.  Pan vans will 
not be required when transporting the mercury from the depots to the consolidation site 
because the plastic bags, drums, and drip pans already provide several levels of 
containment.   
 
A number of measures shall be taken to help ensure, health and safety, environmental 
protection, and security during transportation of mercury.  These measures shall include: 
 
• Complying with the U.S. Department of Transportation (DOT) regulations pertaining 

to mercury 
 
• Complying with Appendix 4-A of the DNSC Operations and Logistics Storage 

Manual (DNSCM 4145.1) Storage of Mercury 
 
• Complying with DNSC Commodity Specific Policy for Mercury. 
 
• Ensuring that all personnel are properly trained(see section 4.1 for details). 
 
• Monitoring periodically for mercury vapor and providing personnel with appropriate 

personal protective equipment. 
 
• Inspecting box pallets containing mercury flasks and flat pallets containing mercury 

flasks in drums before and during loading and unloading for damage and/or leakage. 
 
• Tracking shipments via satellite and reporting any deviations from scheduled routes 

to DNSC officials. 
 
Mercury shall be stored at the consolidation site in accordance with Appendix 4-A of the 
DNSC Operations and Logistics Storage Manual (DNSCM 4145.1), Storage of Mercury 
and the DNSC Commodity Specific Policy for Mercury.  These documents require that 
mercury be stored in a dry warehouse equipped with a fire suppression system, if 
constructed of combustible materials, and sealed floors to resist mercury penetration in 
the unlikely event of a leak or spill.  The plastic bags, drums, and drip pans should 
contain mercury from leaks or spills under normal storage conditions.  The total area, 
excluding aisles and entrances areas, required to store the approximately 4289 flat pallets 
with steel drums containing the 128,660 mercury flasks will be approximately 68,624 
square feet. 
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1.0 INTRODUCTION 
 
The Defense National Stockpile Center (DNSC), a field activity of the Defense Logistic 
Agency (DLA), maintains strategic and critical materials to reduce the nation’s 
dependence on foreign sources of supply during national emergencies.  DNSC has over 
50 years of experience in buying, selling, and safely warehousing industrial material. 
 
One of the commodities currently stored by DNSC is mercury.  DNSC has over 4,800 
tons (net weight) of mercury stored at four sites in the United States.  DNSC recently 
prepared an Environmental Impact Statement (EIS), to evaluate options for long-term 
management and/or utilization of the mercury stockpile.  As a result of this review, the 
option selected by DNSC is to consolidate the mercury at one location.  A consolidation 
site has not been selected, but DNSC is evaluating consolidation at one of the DNSC 
depots where mercury is presently stored or at one of two sites identified during the EIS 
process. 
 
This Transportation and Storage Plan includes information on regulatory and other 
requirements for transportation of the mercury from the current sites to a consolidation 
site and for storage at the consolidation site in a safe and environmentally sound manner.  
Since the consolidation site has not been selected, a supplement to this plan may be 
required prior to actual consolidation of the mercury stockpile. 
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2.0 DESCRIPTION OF MERCURY STOCKPILE 
 
Mercury is currently stored at four sites located in (1) New Haven, Indiana; (2) 
Somerville, New Jersey; (3) Warren, Ohio; and (4) Oak Ridge, Tennessee.  All mercury 
is packed in wrought iron or steel flasks.  Each flask has an iron screw plug.  The flasks 
vary in size and shape, but each flask contains approximately 76 pounds of mercury.[1] 
 
The mercury flasks stored at New Haven, Indiana; Somerville, New Jersey; and Warren, 
Ohio are packed in 30-gallon, UN Specification 1A2, removable head, epoxy-lined steel 
drums meeting United States (U.S.) Department of Transportation (DOT) Packing Group 
I (PG I) requirements.  Each steel drum is cushioned in the bottom and, except for odd 
lots, contains six flasks separated by cardboard partitions.  The drums provide secondary 
containment for the mercury if a flask leaks.  As an added safety measure the flasks 
inside each drum are contained in a 30-gallon, 6-mil, plastic bag closed with a twist tie.  
The drums also provide protection from the escape of mercury vapor at normal storage 
temperatures because the drum lids have a rubber gasket and are secured with a bolt-
closure making them air and liquid tight.  They are pressure rated to 4.5 psi (air pressure).  
In addition, the steel drums containing the mercury flasks are banded on flat pallets (5 
drums/pallet).  Each flat pallet has a catch pan in which the drums are placed.  A typical 
picture of flasks in a 30-gallon drum, with the head removed is shown in Figure 2-1. 
 
The flasks at Oak Ridge, Tennessee are overpacked in wooden box pallets 
(approximately 45 flasks/pallet).  A typical picture of the flasks and box pallets is shown 
in Figure 2-2.  Prior to consolidation of the stockpile, the mercury at Oak Ridge shall be 
transported to Warren, Ohio and repacked in 30-gallon steel drums on flat pallets so that 
it is packaged the same as the remainder of the stockpile. 
 
A summary of the mercury stored at each site is provided in Table 2-1 below. 

 
TABLE 2-1 

Mercury Stockpile at DNSC Depots and Oak Ridge Y-12 National Security 
Complex 

Site Number of Flasks Pounds Tons 
New Haven Depot[2]              16,151        1,228,000             614.00 
Somerville Depot[2] [3]              75,880        5,767,576          2,883.79 
Warren Depot[2]              16,353        1,242,000             621.00 
Oak Ridge Y-12 
National Security 
Complex[4]

 
 
             20,276 

 
 
       1,540,976 

 
 
            770.49 

Totals            128,660        9,778,552          4,889.28 
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Figure 2-1 
Mercury Flasks in 30-Gallon Steel Drum 
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Figure 2-2 

Mercury Flasks in Box Pallets 
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3.0 REGULATIONS 
 

Shipment of mercury is regulated under the Federal Hazardous Materials Transportation 
Law (Federal Hazmat Law) which is commonly known as the Hazardous Materials 
Transportation Act (HMTA).  The purpose of the HMTA is to provide adequate 
protection against risks inherent in transporting hazardous materials in commerce.  The 
U.S. DOT promulgates the HMTA through regulations in 49 CFR Parts 171-180.  The 
mercury stockpile shall be transported in compliance with these regulations. 
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4.0 TRANSPORTATION OF MERCURY 
 
Consolidation of the mercury stockpile will require: 
 
• Transportation of the DNSC mercury stored at Oak Ridge in flasks overpacked in box 

pallets to Warren Depot for repacking in drums on flat pallets; and 
 
• Transportation of the mercury from two of the existing DNSC depots to the third, if 

one of the existing depots is selected as the consolidation site, or 
 
• Transportation of the mercury from the three existing DNSC depots to another 

consolidation site. 
 
4.1 HEALTH AND SAFETY, ENVIRONMENTAL PROTECTION, AND 

SECURITY 
 
The following measures shall be taken to help ensure health and safety, environmental 
protection, and security during transportation of the mercury: 
 
• No other commodity shall be included in the mercury shipments.  Conveyance shall 

be requested “Exclusive Use Only”. 
 
• All personnel involved in transportation of the mercury shall have training required 

by DOT (see 49 CFR Part 172, Subpart H), Occupational Safety and Health 
Administration (OSHA), and other regulations.  Personnel involved in transportation 
of the mercury stored at Oak Ridge, shall be trained on their job-specific requirements 
under DOT exemption DOT-E 13252 (see Subsection 4.2.3 below and Appendix A). 

 
• Personnel shall comply with mercury vapor monitoring and personal protective 

equipment (PPE) requirements given in Appendix 4-A of the DNSC Operations and 
Logistics Storage Manual (DNSCM 4145.1), Storage of Mercury (Appendix B) and 
the DNSC Commodity Specific Policy for Mercury (Appendix C).  Personnel 
working at Y-12 National Security Complex, Oak Ridge, Tennessee, shall comply 
with the Department of Energy (DOE) mercury monitoring and protective equipment 
procedures. 

 
• In addition to mercury vapor monitoring, box pallets containing mercury flasks and 

flat pallets containing mercury flasks in drums shall be visually inspected before and 
during loading and unloading for damage and/or leakage.  They shall also be 
inspected to ensure that they meet DOT packaging requirements for mercury (see 49 
CFR Parts 173.24, .24a, and .164(d)) and that the pallets and drums are properly 
marked and labeled in accordance with 49 CFR Part 172, Subparts D and E, 
respectively, and DOT exemption DOT-E 13252 (see Subsection 4.2.3 below and 
Appendix A). 
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• DNSC or DOE shall provide truck drivers with shipping papers and emergency 
response information in accordance with 49 CFR Part 172, Subparts C and G.  The 
emergency response information shall also be provided to personnel involved in 
loading and unloading the mercury.  Truck drivers transporting the Oak Ridge 
mercury shall also be provided with a copy of DOT exemption DOT-E 13252 (see 
Subsection 4.2.3 below and Appendix A).  The copy shall be kept aboard the truck 
during transit. 

 
• Pallets containing the mercury flasks shall be loaded/unloaded by qualified/trained 

forklift operators and all OSHA and other safety requirements shall be met. 
 
• Pallets shall be braced in the trailers to prevent motion/movement during transit and 

the flasks inside the box pallets or drums and the drums on the flat pallets shall be 
secured to prevent relative motion between them (see 49 CFR Part 177.834). 

 
• Carriers shall placard trucks/trailers using the corrosive placard with the UN 

identification number for mercury (2809) as a marking on the placard (see Figure 4-
1). 

 
• DNSC, DOE, and carrier personnel shall comply with requirements specified in their 

respective security plans required by 49 CFR Part 172, Subpart I.  Requirements of 
the DNSC Hazardous Materials Transportation Security Plan (Appendix D) include: 

 
- Identifying driver name through carrier dispatch in order to allow photo 

verification. 
- Verifying that the driver has a Government issued photo identification 

and/or commercial driver’s license for comparison with information 
provided by the carrier. 

- Recording seal/lock numbers on the shipping documentation for sealed 
loads. 

- Providing consignee with advanced notification of carrier, seal/lock 
numbers, and an estimated time of arrival. 

- Requiring that each vehicle is equipped for tracking its location via 
satellite during transit. 

 
• Carriers shall track trucks/trailers during transit via satellite and report any deviations 

from scheduled routes to DNSC officials. 
 
• Carriers shall comply with DOT regulations pertaining to movement of motor 

vehicles in emergency situations (see 49 CFR Part 177.823) and disabled vehicles and 
broken or leaking packages (see 49 CFR Part 177.854). 

 
• Incidents that occur during transportation of mercury shall be reported by telephone 

to the National Response Center ((800) 424-8802) and others as required by DOT 
regulations in 49 CFR Parts 171.15, .16, and .21; EPA regulations in 40 CFR Parts 
302.6 and 355.40; and DOT exemption DOT-E 13252 (see Subsection 4.2.3 below 
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and Appendix A).  Follow-up reporting shall also be conducted in accordance with 
these regulations and the exemption.  Within 12 hours of occurrence, incidents shall 
be reported to the Directorate of Stockpile Operations and the Directorate of 
Environmental Management and Quality Assurance by telephone and by either e-mail 
or fax.   

 
4.2 OAK RIDGE TO WARREN 
 
4.2.1 Responsibilities 
 
DNSC or DOE shall be responsible for shipping the DNSC mercury from Oak Ridge to 
Warren.  This responsibility includes contracting with carrier, preparing the mercury for 
shipment in compliance with DOT regulations, including requirements under DOT 
exemption DOT-E 13252, and loading it onto carrier’s vehicles.  The carrier shall be 
responsible for safely transporting the mercury from Oak Ridge to Warren in compliance 
with DOT regulations, including carrier requirements under DOT exemption DOT-E 
13252.  DNSC or its contractor shall be responsible for unloading, repackaging, and 
storing the mercury at Warren Depot. 
 
4.2.2 Transportation Mode 
 
The mercury stored at Oak Ridge shall be transported to Warren by motor carrier using a 
secondary containment (pan) van.  A pan van is a 48-foot long x 8.5-foot wide trailer 
with a self-contained 6-inch high steel containment pan.  A diagram of the pan van is 
given in Appendix E.   
 
4.2.3 DOT Exemption from Marking and Labeling Individual Flasks 
 
At DNSC’s request DOT granted an exemption (DOT-E 13252) from marking and 
labeling each individual flask in the box pallets at Oak Ridge.  This exemption requires 
marking and labeling of each box pallet and compliance with the safety control measures, 
special provisions, modes of transportation authorized, modal requirements, compliance 
requirements, and reporting requirements specified in the exemption (Appendix A), as 
well as all other applicable DOT regulations.  Compliance includes marking each box 
pallet with the exemption number (DOT-E 13252) as required by 49 CFR Part 
172.301(c). 
 
4.3 DNSC DEPOTS TO CONSOLIDATION SITE 
 
4.3.1 Responsibilities 
 
DNSC shall be responsible for shipping the mercury from the DNSC depots to the 
consolidation site.  This responsibility includes procuring the contract with carrier, 
preparing the mercury for shipment in compliance with DOT regulations, and loading it 
onto carrier’s vehicles.  The carrier shall be responsible for safely transporting the 
mercury to the consolidation site in compliance with DOT regulations.  DNSC or its 
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contractor shall be responsible for preparing space for storing the mercury at the 
consolidation site, inspecting and unloading it upon arrival, and storing it. 
 
4.3.2 Transportation Mode 
 

The mercury shall be transported from the DNSC depots to the consolidation site by 
motor carrier.  A pan van is not required because the plastic bags, drums, 

and pallet drip pans already provide several levels of containment.  
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Figure 4-1 

Example (Except for Size or Color) of a Hazard Class 8 Placard Containing the UN 
Identification Number for Mercury  

(See 49 CFR Parts 172.519 and 172.332 for specifications)  
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5.0 STORAGE OF MERCURY AT THE CONSOLIDATION SITE 
 

Mercury shall be stored at the consolidation site in accordance with Appendix 4-A of the 
DNSC Operations and Logistics Storage Manual (DNSCM 4145.1), Storage of Mercury 
(Appendix B) and the DNSC Commodity Specific Policy for Mercury (Appendix C). 

 
5.1 STORAGE REQUIREMENTS 
 
Storage requirements include the following: 
 
• Flasks of mercury shall be stored in an upright position within 30-gallon UN 

approved drums, in a dry warehouse segregated by country of origin.  Mercury should 
not be stored in the same section with other commodities. 

 
• The warehouse shall be equipped with a fire suppression system, if constructed of 

combustible materials, and floors shall be sealed to resist mercury penetration. 
 
• Secondary containment for mercury storage shall consist of a drip pan placed under 

all drums containing mercury. 
 
• Provisions shall be made for adequate warehouse ventilation under all conditions. 
 
• All drums shall be inspected before being placed in permanent storage.  Should a 

drum appear damaged or routine monitoring detect abnormally high mercury vapor in 
the warehouse, the source of the anomaly shall be determined.  If detectable leakage 
occurs during storage, the procedures outlined in enclosure 1 of Appendix C shall be 
followed.  Any increase in the number of flasks resulting from an accumulation of 
mercury from leakers shall be reported on DNSC Form 42, Receiving Report.  No 
increase in weight shall be recorded as this weight is already accounted for in the 
original receipts of the mercury.  Within 12 hour of a leak being detected, the 
Directorate of Stockpile Operations and the Directorate of Environmental 
Management and Quality Assurance shall be notified by telephone and by either e-
mail or fax. 

 
• To facilitate the taking of a physical inventory by count and computation, each pallet 

holding fewer than 30 flasks and each drum containing fewer than 6 flasks shall be 
clearly marked in a manner visible from the aisle. 

 
• When the Oak Ridge mercury is overpacked at Warren, six flasks shall be placed in 

each drum, except when there are an insufficient number of flasks of the country of 
origin to fill up a drum. 
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5.2 Health and Safety 
 
Measures to protect the health and safety of personnel involved in storage of the mercury 
stockpile include the following: 
 
• The storage site for mercury shall be in an area apart from materials such as food for 

man or animals, products for biological use, medical supplies, clothing, or other 
materials, which might become contaminated. 

 
• Although mercury in tightly stoppered iron or steel containers does not present a 

health hazard to employees, mercury that has escaped into the storage area through 
leakage or spillage or absorbed into the floors and walls may present a hazard.  Under 
such conditions it is possible that the concentration of mercury vapor in the air may 
exceed the guidelines that have been set forth in standards of good industrial practice 
such as Threshold Limit Values (TLVs) promulgated by the American Conference of 
Governmental Industrial Hygienists.  Under these conditions employees shall be 
protected from mercury exposure using administrative/engineering controls and/or 
personal protective equipment in accordance with the DNSC Commodity Specific 
Policy for Mercury (Appendix C). 

 
• Meticulous housekeeping procedures shall be enforced to prevent the absorption of 

mercury into the floors and walls of the buildings and to prevent the accumulation of 
hazardous concentrations of mercury vapor in the storage area.  Should leakage or 
spillage occur it shall be cleaned up immediately.  Small quantities of mercury may 
be collected by a capillary tube attached to an aspirator bottle.  Larger spills require a 
mercury vacuum.  Care shall be exercised to prevent spilled mercury from entering a 
water drainage system. 

 
• The storage site shall be monitored for mercury vapor prior to conducting operational 

activities and whenever there is a question or concern about the concentration of 
mercury in the air.  The results shall be used to establish the sampling protocol, 
administrative/engineering controls, and PPE required to protect workers and the 
environment.  Continuous monitoring for mercury vapor is not anticipated because 
the plastic bags and drums will preclude significant leaks of mercury under normal 
storage conditions.  Walk through inspections, when no appreciable amount of time is 
spent in the mercury storage area, are not considered hazardous to personnel; 
however, the area shall be well ventilated prior to entry.  DNSC or the contractor 
acting as its agent shall ensure that mercury storage areas are periodically tested with 
a mercury analyzer to determine the mercury vapor level.  The results of the tests 
shall be filed at the site.  Should levels above the DNSC action level be detected, the 
Directorate of Stockpile Operations and the Directorate of Environmental 
Management and Quality Assurance shall be notified within 12 hours of detection.  
Notification shall be by both telephone and by e-mail or fax. 
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• Personnel performing repackaging, reflasking, or cleanup operations shall be 

provided with appropriate safety equipment and clothing, including: 
 

- Half facepiece, dual cartridge respirator with National Institute for 
Occupational Safety and Health (NIOSH) approval for mercury 

- Impervious type coveralls with hoods and booties 
- Nitrile gloves 
- American National Standards Institute (ANSI) approved safety shoes 
- Safety goggles or glasses with side shields 
 

• There shall be no eating, drinking, or smoking in the mercury storage/work area. 
Personnel leaving the storage/work area shall wash with hot water and soap and 
change clothes. 

 
• Caution signs shall be placed on all entryways into the mercury storage areas.  

Because mercury is a toxic metal, firefighting personnel and others who may have 
occasion to enter a mercury storage area under fire conditions shall be cautioned that 
highly toxic mercury vapor may be present.  Each entrance into a mercury storage 
area shall be marked with a sign stating the following: 

 
“CAUTION”  
MERCURY, METALLIC  
Highly toxic by skin absorption  
and inhalation of fume or vapor  

 
5.3 Storage Layout Requirements 
 
The steel drums containing the 128,660 mercury flasks will be stored on approximately 
4289, 48-inch by 48-inch flat pallets.  The storage layout for a flat pallet is 16 square feet.  
The total area required to store the mercury stockpile, excluding aisles and entrances 
areas, is approximately 68,624 square feet.  The recommended layout (layout will vary 
depending on the consolidation site selected) is as follows: 

 
• Storage area locations for the pallets shall be in back-to-back rows along the length of 

the storage area. 
 
• Rows shall be placed with a minimum aisle space of 3-foot along the walls. 
 
• Aisle width between each set of back-to-back rows shall be enough to provide easy 

access for a forklift, emergency response equipment, etc. 
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7.0 ACRONYMS AND ABBREVIATIONS 
 
ANSI - American National Standards Institute 
CFR - Code of Federal Regulations 
DLA - Defense Logistics Agency 
DNSC - Defense National Stockpile Center 
DOE - Department of Energy 
DOT - Department of Transportation 
EIS - Environmental Impact Statement 
EPA - Environmental Protection Agency 
HMTA - Hazardous Materials Transportation Act 
NEPA - National Environmental Policy Act 
NIOSH - National Institute for Occupational Safety and Health 
No. - Number 
OSHA - Occupational Safety and Health Administration 
PG - Packing Group 
PPE - Personal Protective Equipment 
psi - Pounds Per Square Inch 
TVA - Tennessee Valley Authority 
U.S. - United States 
UN - United Nations 
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APPENDIX A 
 

DOT EXEMPTION (DOT-E 13252) FROM MARKING AND LABELING 
INDIVIDUAL MERCURY FLASKS OVERPACKED IN BOX PALLETS 
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APPENDIX B 

 
APPENDIX 4-A OF DNSC OPERATIONS AND LOGISTICS STORAGE 

MANUAL (DNSCM 4145.1), STORAGE OF MERCURY 
 

The version of Appendix 4-A that appears in this appendix was current on May 6, 2004. 
Consult the DLA website, 

 http://www.iamthekey.com/IGD Links/Compounds/MERCURY.pdf
 to ensure that you have the latest version) 
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APPENDIX E 
 

DIAGRAM OF A PAN VAN 
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APPENDIX C 
 

DNSC COMMODITY SPECIFIC POLICY FOR MERCURY 
 
 

The version of the document given in this appendix was current on May 6, 2004.  
Consult the DLA website, 
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