
 

 
1220 Kennestone Circle, Suite D  ●  Marietta, Georgia  30066  ●  678-355-5550  ●  FAX 770-528-0167 

 
  
     
Transmitted Electronically 
 
 
September 9, 2009 
  
Ms. Alyssa Hughes 
On-Scene Coordinator 
U.S. Environmental Protection Agency, Region 4 
61 Forsyth Street 
Atlanta, Georgia 30303       
 
Subject: Incident Response Letter Report 
  Severn Peanut Company Fire 
  Severn, North Hampton County, North Carolina 

TDD No.:  TNA-05-001-0091 
Contract No. EP-W-05-053 

 
Dear Ms. Hughes:       
 
The Oneida Total Integrated Enterprises - T N & Associates, Inc. (OTIE-TN&A) Superfund Technical 

Assessment and Response Team (START) has prepared this Incident Response Letter Report detailing 

the activities conducted in support of the U.S. Environmental Protection Agency (EPA).  The scope of 

this response was to provide technical support to the EPA On-Scene Coordinator (OSC) during a 

phosphine gas release at the Severn Peanut Company located at 1333 Severn Road North, North Hampton 

County, Severn, North Carolina.  Specifically, START was tasked to document response activities and 

on-site conditions with written logbook notes and digital photographs, conduct perimeter air monitoring 

using AreaRae® instruments, and prepare an incident response letter report.   

 

This Incident Response Letter Report summarizes the incident, the response, and provides a summary of 

the activities.  Figures are provided as Attachment A.  The log of AreaRae® minimum and maximum 

readings is provided as Attachment B, the photographic log is provided as Attachment C, and a complete 

copy of the field logbook notes are provided as Attachment D. 

 

Site Background 

Severn Peanut Company houses the largest dome silo of its kind in the country.  The dome is 192 feet (‘) 

in diameter by 100’ high.  The walls of the dome are constructed with 22 inch (”) thick concrete at the 

base, tapering to 10” thick at the top.  Within the concrete there is 3” thick R19 insulation and a 

membrane roof on the exterior.  The silo holds a total of 21 million pounds of peanuts, which occupy an 
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estimated 1,345,000 cubic feet (ft3).  The total volume within the dome is 1,791,000 ft3, leaving 

approximately 500,000 ft3 of head space. 

 

Aluminum phosphide tablets, used as a fumigant throughout the grain industry, were applied to the peanut 

silo on August 4, 2009.  Industrial Fumigant Company (IFC) applied 28.4 grams/1,000 ft3 of fumigant, 

for a total of 49,000 grams applied using 98 flasks containing 500 grams each.  Standard procedure is to 

drop the flasks into the dome through the 1’ by 3’ plate at the top.  After application, the plate is replaced 

and bolts are tightened.  The aluminum phosphide reacts with water to produce phosphine gas that 

disperses throughout the peanuts and serves as a rodenticide.  Under normal conditions, the reaction takes 

place within 7 to 10 days, after which the phosphine gas reaches a level suitable for release into the 

atmosphere (less than 0.3 parts per million [ppm]).   

 

On Monday, August 10, 2009, an employee of the Severn Peanut Company detected the smell of burning 

peanuts.  At approximately 1600 hours on August 11, 2009, smoke was observed emanating from the top 

of the dome peanut silo.  The employee immediately notified his supervisor and the local fire department.  

The local fire department, North Carolina Regional Response Team (NC RRT), and North Hampton 

County Emergency Management Agency (EMA) responded to the scene.  Following the initial 

assessment by first responders, EPA assistance was requested.  At 2024 hours on August 11, 2009, EPA 

tasked START to provide emergency response personnel to the site.  START mobilized two personnel to 

the site at 0915 hours on August 12, 2009 as requested by the responding OSC.  Prior to mobilization, 

START prepared a site-specific Health and Safety Plan (HASP) for the incident.  

 

Response Activities 

START arrived on site on August 12, 2009 and met with the EPA OSC, EPA Emergency Response Team 

(ERT) personnel, and representatives from the peanut plant.  The fire chief, police, EMA, and NC RRT 

personnel had all demobilized from the scene awaiting a change in status.  EPA and the responsible 

parties (RPs), Severn Peanut Company and IFC representatives, discussed the situation and several 

alternative means for extinguishing the fire.  Phosphine levels measured via tube, inserted to a depth of 15 

feet below the top of the dome, had reduced from 580 ppm on August 11, 2009, to 265 ppm on August 

12, 2009.  As of August 12, 2009, no phosphine had been detected outside the dome.   

 

The EPA OSC consulted the Agency for Toxic Substances and Disease Registry (ATSDR) to obtain a 

public health consult regarding phosphine gas.  The permissible exposure limit (PEL) for phosphine is 0.3 
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ppm with an Immediately Dangerous to Life and Health (IDLH) value of 50 ppm.  Based on the short life 

of phosphine in an open environment, ATSDR recommended an action level of 0.25 ppm to consider 

protective measures. 

 

START responders and EPA discussed the situational status and identified several viable methods for 

extinguishing the fire.  The RPs brought in a phosphine specialist on August 13, 2009 to provide 

additional input on the best alternative to mitigate the fire. 

 

Representatives from the insurance companies for the RPs arrived on-scene on August 13, 2009.  The 

entire group held an operational briefing to discuss specific goals, ideas as to how to proceed, and 

concerns.  Several ideas were discussed, of which the most probable consisted of pressure feeding carbon 

dioxide or argon into the bottom of the dome through the fans to force the oxygen up and out the top of 

the dome, depleting the oxygen source for the fire and extinguishing it. 

 

START contacted their company’s structural engineer Lee Paulus in order to find out information 

regarding the dome’s structure.  Mr. Paulus contacted the dome manufacture company, DOMETECH 

International, to discuss the structural integrity of the dome under the fire conditions.  Based on the 

manufacturer, the dome is capable of withstanding temperatures up to 1,000 degrees Fahrenheit (ºF).  The 

dome is manufactured with 20 thermal cables that constantly measure the interior temperature.  On 

August 13, 2009, the maximum temperatures inside the dome were only approximately 250ºF. 

 

While the RPs discussed alternatives for fire mitigation and procurement issues, the EPA OSC, EPA 

ERT, START, and representatives from IFC traveled to the silo to collect air monitoring readings.  

Readings were acquired using phosphine sensors on four AreaRAEs.  During the equipment set up, it was 

determined that with phosphine sensors can be triggered by the presence of several gases including 

carbon monoxide (CO).  According to the AreaRae manufacturer, the presence of 1,000 ppm of CO, may 

elevate a phosphine reading by 1 ppm.  Therefore, only 50,000 ppm of CO in the dome could skew the air 

reading to indicate the maximum detection limit (50 ppm) of phosphine.  While the AreaRAEs were 

being prepared with the phosphine sensors, readings were taken from inside the dome through the 

polyethylene tube using a handheld pump with midrange Draëger® tubes.  Using this technique, 33 ppm 

of phosphine was detected.  By the end of the day, the level of phosphine had reduced to 20 ppm. 
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The RPs later met to discuss an action plan.  The insurance company for IFC planned to supply a mobile 

laboratory to analyze air samples collected on-site.  The RP group decided to obtain laboratory readings 

of the phosphine levels before deciding on a plan for extinguishing the fire. 

 

Air monitoring readings taken from the dome using the handheld pump Draëger® tubes were at 6 ppm on 

August 14, 2009.  A certified industrial hygienist arrived on-site to provide consultation to the RPs during 

the fire fighting operations.  An additional monitoring instrument, a QRAE four gas meter, would be 

utilized during the opening of the dome top hatch.  The instrument was used to log the phosphine and CO 

readings during the event. 

 

EPA and START began air monitoring activities around the perimeter of the dome using the AreaRAEs.  

No elevated levels of phosphine were detected outside the dome.  Interior levels of phosphine attained 

using the tube extending into the dome continued to drop.  A crew consisting of two members from IFC 

and one START member traveled to the top of the dome in level B personal protective equipment (PPE) 

to perform a reconnaissance of the “nut house”, which is the structure on top of the dome where the plate 

opens up into the dome.  START brought an AreaRAE, a camera, and a thermocouple to attain 

information regarding the characteristics of the atmosphere within the dome.  IFC brought additional 

tubing to lower equipment down the hatch and obtain phosphine readings.  During the time the crew 

members were in the “nut house”, phosphine levels were on the order of 10 ppm, with a maximum of 17 

ppm and a minimum of 4 ppm at the door.  CO maxed out at 1,500 ppm.  It was noted on the AreaRAE 

sensor sheets that for every 50 ppm of CO present, phosphine levels may had been inaccurately detected 

at 1 ppm.  Once the crew descended from the top of the dome, data from the AreaRAE was downloaded 

and saved.  The AreaRAE readings are provided as Attachment B. 

 

The RPs and responders met on August 15, 2009 for a planning meeting to lay out a course of action for 

the fire fighting operations.  It was determined that a crew of hazardous materials (hazmat) trained fire 

fighters would ascend the dome house in full turn out gear and open the plate.  During the initial plate 

opening, a rescue crew, three fire fighting units, and Emergency Medical Services (EMS) crews will be 

on standby at the base of the dome.  The hazmat fire crew would take the QRAE monitoring instrument 

with them so that levels in the dome would be known during operations.  Once the plate was open, the 

crew would descend to the ground outside the dome and begin fire fighting operations.  Fire fighting 

operations would consist of using a conveyor belt to deliver approximately 76,000 pounds (lbs) of dry ice 

in pellet form to the top of the dome.  The dry ice would then be dropped into the dome through the plate 
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opening.  Following the initial drop of dry ice the dome would be monitored.  Two additional 40,000 lb 

loads of dry ice were planned for drop on the morning and evening of August 17, 2009.   

 

During the planning meeting, the group established Incident Command Structure (ICS) for the operational 

period beginning at 0800 hours August 16, 2009.  The local fire chief was designated the sole incident 

commander.  EPA and START comprised the Air Monitoring Branch.  All fire fighting units were 

divided into various groups and divisions within the operation section. 

 

On August 16, 2009, at 0830 hours, all participants signed in at the Incident Command Post/Staging Area 

and attended the Operational Briefing conducted by the Deputy Incident Commander.  Incident Action 

Plans (IAPs) were distributed during the briefing.  The EPA OSC detailed the air monitoring operations 

and described the hazards posed by the presence of phosphine gas.  Individuals involved in the ground 

support operations, dome top operations, and air monitoring support mobilized to the dome after the 

Operational Briefing and prepared to support with water operations in the event of a fire.  A back-up unit 

with foam supply was staged and on alert at the Incident Command Post.  

 

The EPA OSC and START personnel set up three AreRAEs along a 50’ perimeter surrounding the dome.  

Two units were placed downwind, and one unit upwind where ground support teams were staged.  The 

fourth unit was attached to the EPA vehicle and was operated as a mobile unit.  A weather station, with 

wind vein, was also attached to the vehicle.  A wind sock was placed at the top of the tower by EPA and 

START for all responders to view during operations. 

 

Prior to the entry team’s ascent to the top, Draëger® readings were taken from the tube descending into 

the dome.  Phosphine readings were approximately 1.5 ppm.  The team, composed of three Williams Fire 

Specialists, traveled to the dome house in full turn out gear and supplied air.  They carried the QRAE 

monitoring device with them.  Once in the dome house, the team removed the plate from the floor of the 

dome, obtained temperature readings with a thermocouple cable, and collected air quality readings with 

the QRAE.  Phosphine levels reached a maximum value of 4 ppm, with CO reaching 350 ppm.  The team 

completed the entry and began their descent within approximately 20 minutes. 

 

Plant personnel began dry ice operations after the entry crew safely reached the ground.  A 4-gas meter 

was given to the operator of the conveyor system to ensure adequate oxygen levels.  A total of 76,000 lbs 

of dry ice were loaded into the dome by 1900 hrs.  A 2 minute delay between loads was applied due to 
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extreme cooling of the conveyor system by the dry ice.  Once the operations were complete, the plate was 

replaced and sealed until the morning of August 17, 2009.  During operations, downwind AreaRAE 

(number 3) reached a maximum value of 0.7 ppm for phosphine.  A Draëger® tube reading was taken next 

to the unit, and no elevated readings were indicated.  The mobile unit was driven in accordance with wind 

direction, and no additional elevated readings were attained. 

 

EPA and START demobilized from the site on the morning of August 16, 2009.  The photographic log of 

site activities is presented as Attachment C and a complete copy of the logbook notes is included as 

Attachment D. 

 

Conclusion 

The Deputy Incident Commander continued operations as planned on Monday September 17, 2009 with 

the application of 40,000 lbs of dry ice in the morning, and an additional load of 40,000 lbs of dry ice in 

the evening.  The plate was replaced and sealed, and the dome has remained closed until an entry can be 

made to confirm that the fire was successfully extinguished. 

 

If you have any questions or comments regarding this letter report, or require any additional information, 

please feel free to contact myself or Greg Kowalski, START Program Manager, at 678-355-5550.  

 

Sincerely, 
 

 
 
Jorge Sanchez 
Project Manager  
 
 
CC: Katrina Jones, EPA Project Officer 
 Darryl Walker, EPA Project Officer 
 Greg Kowalski, START Program Manager  
 START file
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Figures 



FIGURE 1 
TOPOGRAPHICAL SITE MAP
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Disclaimer: This map is intended for visual orientation use only. In no way is this map to be used for precise locational use.

Legend
Site Area

SEVERN PEANUT COMPANY FIRE
SEVERN,

NORTH HAMPTON COUNTY,
NORTH CAROLINA

TDD No: TNA-05-001-0091

Topo by: ESRI



FIGURE 2 
ONE MILE RADIAL RING MAP
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Disclaimer: This map is intended for visual orientation use only. In no way is this map to be used for precise locational use.

Legend
One Mile Radial Ring
Site Bounary

SEVERN PEANUT COMPANY FIRE
SEVERN,

NORTH HAMPTON COUNTY,
NORTH CAROLINA

TDD No: TNA-05-001-0091

Aerial Image by: Digital Globe



FIGURE 3 
AERIAL SITE MAP
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Disclaimer: This map is intended for visual orientation use only. In no way is this map to be used for precise locational use.

Legend
Site Area
Peanut Dome

SEVERN PEANUT COMPANY FIRE
SEVERN,

NORTH HAMPTON COUNTY,
NORTH CAROLINA

TDD No: TNA-05-001-0091

AERIAL BY: DIGITAL GLOBE
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AreaRAE Readings 



 Area Rae , 4 Gas Meter
 Unit 2
 PH3 Min - 0.0 ppm
 PH3 Max - 0.1 ppm

 Area Rae, 4 Gas Meter
 Unit 3
 PH3 Min - 0.0 ppm
 PH3 Max - 1.1 ppm

 Area Rae, 4 Gas Meter
 Unit 4
 PH3 - Min - 0.0 ppm
 PH3 - Max - 0.1 ppm

 Area Rae, 4 Gas Meter
 Unit 1
 PH3 Min - 0.0 ppm
 PH3 Max - 0.1 ppm

SEVERN PEANUT COMPANY FIRE
SEVERN,

NORTH HAMPTON COUNTY,
NORTH CAROLINA

TDD No: TNA-05-001-0091

FIGURE 4 
MOBILE AND STATIONARY 

AREA RAE LOCATIONS

Servern,
North Hampton County,
North Carolina
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Legend
Path Of Mobile Area Rae, 
4 Gas Meter Unit 1

Stationary Area Rae,
4 Gas Meter Locations

Aerial By: Digital Globe

Notes:
Max - Maximum
Min - Minimum
PH3 - Phosphine
ppm - Parts Per Million
Readings taken on 08/16/09
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 Photograph No.: 1     
 TDD Number: TNA-05-001-0091  Date:  August 12, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Severn Peanut Company dome.  The silo holds 21 million pounds of peanuts. 
 

 

 
  
 Photograph No.: 2     
 TDD Number: TNA-05-001-0091  Date:  August 12, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Severn Peanut Company dome.  The silo holds 21 million pounds of peanuts. 
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 Photograph No.: 3     
 TDD Number: TNA-05-001-0091  Date:  August 13, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Severn Peanut Company dome.  Smoke from the “nut house”. 
 
 

 
  
 Photograph No.: 4     
 TDD Number: TNA-05-001-0091  Date:  August 13, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  IFC hazardous label, Phosphine gas. 
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 Photograph No.: 5     
 TDD Number: TNA-05-001-0091  Date:  August 14, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Preparation for Level B reconnaissance of the “nut house”. 
 
  

 
  
 Photograph No.: 6     
 TDD Number: TNA-05-001-0091  Date:  August 14, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Level B reconnaissance of the “nut house”. 
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 Photograph No.: 7     
 TDD Number: TNA-05-001-0091  Date:  August 14, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Installation of sampling tubing. 
 

  

 
 

 Photograph No.: 8     
 TDD Number: TNA-05-001-0091  Date:  August 15, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Severn Peanut Company dome.   
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 Photograph No.: 9     
 TDD Number: TNA-05-001-0091  Date:  August 16, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Operational Briefing in the Incident Command Post/Staging Area. 
 
 

 
 
 Photograph No.: 10     
 TDD Number: TNA-05-001-0091  Date:  August 16, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Ground Support Operations.  Wind sock installed by EPA and START. 
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 Photograph No.: 11    
 TDD Number: TNA-05-001-0091  Date:  August 16, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Preparing for perimeter air monitoring using AreaRaes®. 
 

 

 
  
 Photograph No.: 12     
 TDD Number: TNA-05-001-0091  Date:  August 16, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  First Responders removing dome plate, obtaining temperature readings, 
installing thermo couplers and recording air quality readings from AreaRaes. 
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 Photograph No.: 13     
 TDD Number: TNA-05-001-0091  Date:  August 16, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Addition of 76,000 pounds of dry ice for fire suppression. 
 
 

 
 
 Photograph No.: 14     
 TDD Number: TNA-05-001-0091  Date:  August 16, 2009 
 Photographer: Jorge A. Sanchez, START                Site Name:  Severn Peanut Company Fire 
 Location: Severn, North Hampton County, North Carolina 

Subject:  Addition of 76,000 pounds of dry ice for fire suppression. 
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Field Logbook Notes 
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