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Table 1. 
Worker Deaths at Wastewater or Sewage Treatment Plants 

 
 

Year Deaths 
1992  5 
1993  5 
1994  7 
1995  0 
1996  0 
1997  5 
1998  0 
1999  5 
2000  0 
2001  9 
2002  0 
2003  3 
2004  4 
2005  4 
2006  4 
2007  0 
2008  4 
2009  0 
2010  6 

 
 
Note:  From 1992 2002, the category was described as “sewerage systems.”  From 2003 on, the description was 
“sewage treatment facility.”   
 
Sources:  Data from 1992-2002 were found in “Census of Fatal Occupational Injuries All Worker Profile, 1999-2002 at 
http://www.bls.gov/iif/oshwc/cfoi/cftb0186.pdf.  Data from 2003 on were accessed in the annual tables, Industry Event 
or Exposure” from http://www.bls.gov/iif/oshcfoi1.htm .  The later table was searched for North American Industry 
Classification Code System (NAICS) code 22132.  All tables were accessed on May 14, 2012  
 

  

http://www.bls.gov/iif/oshwc/cfoi/cftb0186.pdf
http://www.bls.gov/iif/oshcfoi1.htm
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OSHA Casualty Summaries 

Table 2 (also available in a sortable Excel format) contains fatality and catastrophe summaries from 
the U.S. Occupational Safety and Health Administration (OSHA) about deaths and injuries at  

• Properties coded with SIC code 4952- Sewerage systems  (2001-2010); 
• Incidents in which ”sewerage” was a key word (2001-2010); and  
• Incidents in which “sewer” was a key word.  Due to the large number of these incidents and 

the fact that these were occurring in a wide variety of settings, only incidents from 2008-
2010 were captured.  More are available if desired. 

 
The data in Table 2 were obtained from OSHA’s online query page at 
http://www.osha.gov/pls/imis/accidentsearch.html . 
 
In keeping with the Fire Analysis and Research Division practices, incident number, community, 
and business identifiers have been removed and replaced with XXX.  Typos were corrected when 
spotted. 
 
 

http://www.osha.gov/pls/imis/accidentsearch.html
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Table 2. 
Table 2.  OSHA Investigation Summaries of Deaths and Injuries  

at Wastewater Treatment Plants, Sewers or Sewage Treatment Facilities:  2001-2010 
   
Month&  
Year State SIC/Industry Deaths Injuries Narrative 
Mar-10 CA 4952/Sewerage 

Systems 
 1 At approximately 7:15 a.m. on March xx, 2010, Employee #1, a sewer 

maintenance worker, was moving catch basin plates, weighing 
approximately 260-pounds each.  Employee # 1 was using a special 
hook while standing on the back of flat-bed truck.  The hook slipped 
and hit Employee #1 on his face and lacerated him under his right eye.  
Employee #1 then fell on his right side over a stack of two catch basin 
plates.  Employee #1 went to see his personal doctor for is eye injury 
the next day.  By March 23, 2010, Employee #1 developed shortness of 
breath and pain on his right side.  Employee #1 was admitted to the 
hospital where he was diagnosed with staph infection of his lungs and 
two broken ribs on his right side.  The infection was Extremely 
advanced on Employee #1's right inferior lobe adjacent to his broken 
ribs.  Employee # 1 was hospitalized for two weeks and spent another 
two weeks at a nursing facility.  
 

Jun-10 CA 4952/Sewerage 
Systems 

 1 At approximately 11:15 a.m. on June xx, 2010, Employee #1 was 
working in the centrifuge sludge rack.  The centrifuge sludge rack is 
used to separate the water from the treated sludge for transportation by 
truck to a disposal facility.  The trucks have a split lid that is manually 
open on both sides to accommodate loading.  Employee #1 began 
opening the left side of the split lid of the truck when the rope broke.  
He hurried to the right side of the truck to open the split lid and begin 
loading sludge.  As he moved to the right side, he slipped on water that 
was on the ground and fell on his right side. He struck the ground and 
sustained a femoral fracture in the right hip area.  Emergency medical 
services were summoned and transported him to XXX where he 
received further medical attention.  Employee #1 was hospitalized for 
several days for medical treatment. 
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Month&  
Year State SIC/Industry Deaths Injuries Narrative 
May-09 CA 4952/Sewerage 

Systems 
 1 At 10:20 a.m. on May xx, 2009, Employee #1 had completed the rigging 

of the housing of a blower motor filter of Unit Number 3 with the forks of 
a fork lift Number 3 with the forks of a fork lift (XXX, Model Number 
P3000, Serial Number AT3400037, capacity 2,900 pounds).  He was 
using a nylon sling (strap) and a clevis.  He did the rigging by standing on 
tip of a gray control panel (cabinet-18 inches wide).  He then motioned to 
the fork lift operator to put tension on the straps to lift the housing.  As 
the fork lift operator tried to lift the forks, the lifting tension in the straps 
caused the housing to pop off its base suddenly.  The employee was 
startled from the sudden pop, lost his balance, and fell down 90.5 in. to 
the concrete floor.  Employee #1 sustained a serious fracture to his right 
hip and was hospitalized. 

Oct-09 CA 4952/Sewerage 
Systems 

 1 On October xx, 2009, an employee was working for the XXX Public 
Utilities Commission-Wastewater Enterprise as a trainee. There were four 
people to perform preventive maintenance for the fans at the wastewater 
treatment plant that day. The employee and a Coworker #1 were servicing 
the fans in Room Number 201 while the foreman and Coworker #2 were 
in an adjacent room. There were four supply fans. The employee was 
working onXX1-1 while Coworker #1 was working on an adjacent fan. 
The fans were shut down, tagged-out, and locked-out. The employee 
proceeded to remove the enclosure metal guard to expose the belt and 
pulley drive for the inspection. Although the fan was tagged and locked-
out, it was not blocked-out. The exhaust fans in a room below were not 
stopped. Their operation created an airflow which traveled through the 
same duct system as for the supply fans upstairs. The air flow through the 
duct caused the supply fan blades to spin freely. The fan blades were not 
blocked before servicing. At approximately 8:30 a.m., when the employee 
was removing the enclosure guard for the V-belt and pulley drive of the 
spinning fan, the in-running nip point amputated his left middle finger. He 
screamed as Coworker #1 came to his aid. He was taken to XXX Hospital 
by Coworker #1. He was treated and released the same day. 
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Month&  
Year State SIC/Industry Deaths Injuries Narrative 
Dec-09 PR 4952/Sewerage 

Systems 
1  On November xx, 3009, Employee #1 fell in an underground pit tank, 

approximately 18 ft, into the recirculation pumps.  Employee #1 died. 
 

Jul-08 VA 4952/Sewerage 
Systems 

 1 On July xx, 2008, Employee #1, the lead operator of a sewage treatment 
plant, noticed that the residual levels had dropped in the tanks, and he 
decided to add more ammonium hydroxide to increase the residual levels. 
Employee #1 removed the camlock fitting and line from an empty 335 
gallon tote and installed it to a full 335 gallon tote containing ammonium 
hydroxide solution. While installing the camlock fitting and line onto the 
full tote, he failed to secure the camlock fitting latches into the valve 
coupling grooves. As Employee #1 turned the valve to the open position, 
the camlock fitting and line sprung off the coupling and sprayed 
ammonium hydroxide onto his upper legs and groin area. Employee #1 
immediately turned off the valve and secured the camlock fitting latches 
into the coupling grooves. He then went to the emergency 
eyewash/shower, approximately 120 feet away, to rinse off the 
ammonium hydroxide. Employee #1 rinsed for approximately 15 minutes, 
but did not take off his clothing. He then drove a golf cart to the 
administrative building, to notify management of the accident. 
Management summoned emergency medical services at approximately 
9:45 a.m. and rinsed Employee #1 with an emergency eyewash/shower, 
located in the administrative building, until the ambulance arrived. 
Employee #1 was transferred to the hospital via ambulance at 
approximately 10:00 a.m. He was hospitalized for two days for treatment 
of chemical burns to his upper legs and groin areas. The use of 
ammonium hydroxide to control residual levels in tanks was a new 
process at the facility. No written procedures or hazard assessments were 
completed for the assigned task. Employee #1 was wearing safety glasses 
but no other form of PPE during the accident. Employee #1 said he was in 
a hurry and normally would have worn rubber gloves and a respirator 
while transferring the camlock and line from one tote to another. 
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Month&  
Year State SIC/Industry Deaths Injuries Narrative 
Oct-08 IA 4952/Sewerage 

Systems 
1  At approximately 1:40 p.m. on October xx, 2008, Employee #1 was 

driving an Ag-Gator waste haulage vehicle along an elevated berm. 
Employee #1 was going to spread waste, as fertilizer, on a field. 
The vehicle left the road and overturned. Employee #1 was 
pronounced dead at the scene of the accident. Autopsy results 
showed cause of death to be positional asphyxia with heart disease 
as another significant medical condition. 
 

Nov-08 PR 4952/Sewerage 
Systems 

1  Fell in a sewage retention tank through a hole in the floor.  He was 
suctioned by the tank pump, sending him to the polymers tank. 
 

Mar-07 CA 4952/Sewerage 
Systems 

  On March xx, 2007, Employee #1 was assigned to his usual and 
customary occupation as a Collection System Worker. At the time 
of his injury Employee #1 was exiting from the passenger side of 
the cab of a Hydro-Vac sewer cleaning truck. To descend to the 
ground from the cab of the truck, the driver and the passenger must 
climb down three metal steps, situated in the form of a ladder, on 
either side of the cab. The first step is 10-in. below the floor of the 
cab, the second step is 16-in. below the first step, and ground level 
is 16-in. below the second step. Each step is 1.5-in. thick. 
Employee #1 said he and the driver had worked beyond the noon 
meal period and stopped on the way back to the company yard to 
buy carryout food. Employee #1 stated when the truck stopped in 
the yard he (Employee #1) removed his seatbelt and opened the 
passenger side door with his right hand. Employee #1 said he then 
moved the bag of food from the dashboard to the seat with his right 
hand, while extending his right foot out onto the first step. As 
Employee #1 twisted his body to grab the hand rail at the rear of 
the cab with his left hand, his right foot slipped off the step and he 
fell to the ground. The impact of his body striking the ground after 
a 35-in. fall caused a comminuted fracture of his right elbow and 
contusions on his face. Employee #1 was hospitalized. 
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Month&  
Year State SIC/Industry Deaths Injuries Narrative 
Mar-06 OR 4952/Sewerage 

Systems 
 1 On March xx, 2006, Employee #1 was using an oxyacetylene torch to heat 

the metal pipe of a bent stop sign post so that he could straighten it. After 
reaching over the heated pipe to pick up a wrench that he was going to 
attach to the pipe for leverage, he noticed that the left side of his shirt was 
on fire. He proceeded approximately 50 feet to an outside water hose, 
which he used to douse himself. He then went next door to the Monroe 
Fire Department to seek medical assistance. He was hospitalized for his 
burns. 
 

Jun-06 VA 4952/Sewerage 
Systems 

 1 At approximately 11:10 a.m. on June xx, 2006, an employee was venting 
sewer gas from a pressurized sewer line, also known as a "force main". 
The gas ignited, and the employee was hospitalized with burns to his face, 
hands, lower arms, and neck. 
 

Aug-06 CA 4952/Sewerage 
Systems 

 1 At 12:45 p.m. on August xx, 2006, Employee #1 was working with a crew 
that was repairing a chain going around a sprocket. The employee, with 
assistance from a coworker, was rolling up a chain over the drive sprocket. 
They both were working on portable ladders. The flight moved, the chain 
broke and struck Employee #1 in the chest. He fell from the ladder, 
approximately 3.5 to 4 ft, backwards, hitting the concrete floor with his 
buttocks. The coworker spoke to Employee #1 to see if he was okay, 
conscious, and if he had feeling in his fingers and toes. Other workers 
called for emergency medical services. The paramedics arrived and 
transported Employee #1 to Scripps La Jolla Hospital. Employee #1 
sustained serious injuries including several fractures of the L1 and L2 
vertebrae and was hospitalized. 

Sep-06 CA 4952/Sewerage 
Systems 

 1 On September xx, 2006, Employee #1 was working as a plumber at a 
wastewater treatment plant. He had been repairing pipes while standing in 
treated water at the dewatering facility, wearing steel toe leather work 
boots. He developed an infection in his right foot, and he was hospitalized 
for five days and treated with antibiotics. He had a preexisting foot 
condition that may have been exacerbated by his standing in the water. 
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Month&  
Year State SIC/Industry Deaths Injuries Narrative 
Dec-06 GA 4952/Sewerage 

Systems 
1  On December xx, 2006, Employee #1 was working at a sewage 

treatment facility. He was leaving the facility in a Ford F250 pickup 
truck to check on some lift stations that were located offsite. Leaving 
the facility, Employee #1 exited through a chain link fence gate and 
stopped the truck. With the truck still running, he went to the rear of 
the truck and walked to the gate to shut and lock it. As he was 
shutting the gate, the truck began moving in reverse. The employee 
was struck and run over by the vehicle. He sustained injuries to his 
chest, and he was killed. During the subsequent investigation, it was 
determined that the truck had a mechanical problem with the 
transmission shift indicator. A previous supervisor indicated that 
during weekly inspections of the vehicle, the condition of the 
transmission shift selector was marked as "Pass" on the inspection 
sheet. 
 

Mar-05 CA 4952/Sewerage 
Systems 

 1 At approximately 10:30 a.m. on March xx, 2005, Employee #1 was 
riding on the left rear fender of an all surface vehicle (ASV). The 
ASV was towing a bucket truck that was to be used to clean sewer 
lines. As the vehicles crossed over a small canyon, they formed a 
sharp angle with each other and the bucket truck struck the 
employee. She suffered fractured ribs and was hospitalized. 
 

Mar-05 TX 4952/Sewerage 
Systems 

1  On March xx, 2005, Employee #1, a truck driver, was preparing to 
dump his load of solid waste materials into the landfill. Employee #1 
was outside of the truck near the rear door. There was a bulldozer 
operating nearby. Employee #1 was found by another driver on the 
ground with a large wound in the abdomen. Employee #1 was killed. 
 

Apr-05 VA 4952/Sewerage 
Systems 

1  At approximately 11:30 a.m. on April xx, 2005, Employee #1 fell 
into a waste water sewage oxidation ditch and drowned. 
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Month&  
Year State SIC/Industry Deaths Injuries Narrative 
Apr-05 MD 4952/Sewerage 

Systems 
1  On April xx, 2005, Employee #1, working for Washington Suburban 

Sanitary Commission in the Spent Backwash Building, fell down the 
steps and hit the concrete floor. He sustained head, eye, ear, neck and 
back injuries, and was transported to the hospital, where he was 
pronounced dead. 
 

Aug-05 KY 4952/Sewerage 
Systems 

 4 On August xx, 2005, five employees were working in a sewage 
treatment plant to unclog a sludge line. As they were working to free 
the line, they were overcome by hydrogen sulfide gas. Employees #1, 
#2, #4, and #5 were hospitalized and treated for asphyxia, while 
Employee #3 received no serious injuries. 

 
Dec-05 NV 4952/Sewerage 

Systems 
1  On December xx, 2005, Employee #1 was operating a step screen 

machine. He was killed when his head became caught between the 
side wall and the vertical, movable bar of the machine. 

 
Jan-09 MT 1522/General 

Contractors-
Residential Buildings, 
Other than Single-
Family 
 

1  On January xx, 2009, Employee #1, of XXX Construction, was 
thawing a frozen sewer line.  The steamer (Boiler) exploded, and 
Employee #1 was struck and killed by the steamer. 

Jul-09 TN 1541/General 
Contractors-industrial 
Buildings and 
Warehouses 
 

 1 On July xx, 2009, Employee #1, a carpenter, was adjusting metal 
planking covering a sewage tank when he fell 15 ft to the tank 
bottom. He was hospitalized for unspecified injuries. 
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Month & 
Year State SIC/Industry Deaths Injuries Narrative 
Feb-09 GA 1622/Bridge, Tunnel, 

and Elevated 
Highway 
Construction 

1  At approximately 11:28 a.m. on February xx, 2009, Employee #1 was 
the supervisor and competent person onsite where tunneling was being 
done for a joint venture sewer project between the City of XXX and 
XXX County.  He was packing straw around the east end of the tunnel 
plate. The top, unprotected end of the tunnel collapsed and buried 
Employee #1's head and neck in mud on top of the tunnel plate. 
Coworkers attempted to rescue Employee #1, however, they were 
unsuccessful and he was pronounced dead at the site. 

 
Mar-09 TX 1623/Water, Sewer, 

Pipeline, and 
Communications and 
Power Line 
Construction 
 

1  On March xx, 2009, Employee #1 was removing sewage from a lift 
station.  While using a rope to move a 3 in. submersible the pump 
through an unprotected 4 ft by 6 ft hole, he apparently lost his balance 
and fell 35 ft to the bottom of the lift station.  Employee #1 was killed. 

Oct-09 CA 1623/Water, Sewer, 
Pipeline, and 
Communications and 
Power Line 
Construction 

  1 At approximately 2:30 p.m. on October xx, 2009, Employee #1 was 
assisting in the installation of a sanitary sewer on a residential street. 
The street in this location is situated on a fairly steep hill. As 
Employee #1 was moving traffic horses (barricades), standing on the 
east side of the street, facing the center of the street toward the west) 
and downhill, he lost his footing and fell into the trench where the 
sewer was being installed. He landed on his right shoulder and then 
bounced off an existing 6- to 8-inch water line crossing the trench, 
finally coming to rest at the bottom of the trench. Employee #1 was 
taken to a nearby hospital, where he was hospitalized and treated for a 
dislocated left clavicle with permanent displacement, a broken right 
shoulder blade, facial bruises, and fractures to the right side of his ribs. 
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Month& 
Year State SIC/Industry Deaths Injuries Narrative 
Jun-08 TX 1623/Water, Sewer, 

Pipeline, and 
Communications and 
Power Line 
Construction 

  3 At approximately 8:00 a.m. on June xx, 2008, Employees #1, #2, and 
#3 were applying a PVC lining to an underground sewer main in Plano, 
Texas. The employer used pipe curing system that was mounted on 
inside of a box trailer. At the time of the incident, Employees #1, #2, 
and #3 were filling the propane vaporizer tank. A fire occurred inside 
the trailer and ignited liquid propane that was leaking from the system. 
The liquid propane gas exploded, and Employees #1, #2, and #3 were 
severely burned. They were hospitalized. 
 

Jan-10 OH 171/Plumbing, Heating 
and Air-Conditioning 

  1 At approximately 11 a.m. on January xx, 2010, Employee #1 was 
installing a sanitary pipe at the bottom of an un shored 10-ft-deep 
trench.  While making a connection, soil caved in and trapped him.  
Employee #1 was hospitalized for femur and clavicle fractures. 
 

Jun-10 IL 1711/Plumbing, 
Heating, and Air-
Conditioning 

1  At approximately 3:00 p.m. on June xx, 2010, Employee #1, a plumber, 
and the company general manager were laying approximately 475 ft o 4 
in. PVC lateral sewer line from a new residential dwelling to a 
municipal tie-in point.  The general manager was operating a XXX 
excavator, Model Number 331E, Identification Number 232711536, 
while Employee #1 occupied the 4 ft to 7 ft deep trench checking the fall 
angle of the lateral and connecting gasket joints with grease.  
Approximately 200 ft into the work, Employee @#1 was working in a 
7ft deep part of the trench near a solid wall 2.5 ft wide by 5 ft deep by 
33 ft long when it sheared and collapsed.  Employee #1 was killed.  
Upon further investigation, it was learned that nine days prior to this 
event, the local electric municipal dug and backfilled an underground 
line from a transformer to the residential dwelling with a trenching 
machine that made 4 in. to 6 in. wide cuts at a 4 ft to 5 ft depth.  The 
trench wall ran adjacent to the previously trenched electrical line by 2.5 
ft.  Due to the prior trench work, there was inadequate sloping and 
backfill and engineered tension crack which increased the angle of the 
internal friction and shear strength of the wall. 
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Month&  
Year State SIC/Industry Deaths Injuries Narrative 

Jul-10 MI 1711/Plumbing, 
Heating, and Air-
Conditioning 

1   On July xx, 2010, Employee #1, an owner of XXX Plumbing Heating & 
Cooling Company, was replacing a residential sewer line.  The 
excavation caved in, and Employee #1's air supply was cut off, 
asphyxiating and killing him. 
 

Apr-09 CA 1711/Plumbing, 
Heating, and Air-
Conditioning 

 1 On April xx, 2009, Employee #1, of XXX dba XXX Plumbing & 
Drain, was uncovering a sewer line to install two cleanouts.  While 
uncovering the sewer line a 15 feet long, 8-11 feet deep trench was 
dug.  He was working in the trench, and a 2 foot cube of soil fell on 
him, burying him to his knees.  He was hospitalized and treated for 
unspecified injuries. 
 

Jul-08 SD 1711/Plumbing, 
Heating, and Air-
Conditioning 

2  On July xx, 2008, Employee #1 entered a sewer lift station to check 
for leaks in the line. Employee #1 was overcome by hydrogen sulfide 
gas. A second employee entered the station to retrieve Employee #1 
and also was overcome by the gas. Both employees died from 
overexposure to hydrogen sulfide gas. 

Aug-08 IA 1794/Excavation 
Work 

1  On August xx, 2008, Employees #1, a company co-owner, and two 
coworkers were searching for a sewer line stubbed into a residential 
lot. Employee #1 was operating a XXX, Model SE 310 XXX, digging 
a trench that was approximately 12 ft deep and approximately 24 in. 
wide. In searching for the stub a trench length of approximately 48 ft 
was opened up. The trench was being dug parallel to an existing sewer 
main that was approximately 27 ft deep. The stub was installed 
perpendicularly to the main and was alleged to be approximately 11ft 
to 13 ft deep. Employee #1 exited the backhoe and slid into the trench. 
He was probing for the stub when the wall of the trench toward the 
existing main began failing. Employee #1 attempted an egress but he 
was caught at the egress ladder by the failing trench wall. The 
coworkers called a XXX Rescue. Employee #1 was declared dead at 
the scene by the XXX Medical Examiner and then was transported to 
the XXX Health Center, XXX, Iowa. 



Wastewater, Sewers or Sewage Treatment Plants 
Fire Incidents at Water or Sanitation Utilities, 6/12 13 NFPA Fire Analysis and Research, Quincy, MA. 

Month&  
Year State SIC/Industry Deaths Injuries Narrative 

Aug-08 CA 3589/Service Industry 
Machinery, Not 
Elsewhere Classified 

1  Employee #1 was a "Collection System Journeyman" for a city. 
Employee #1 was working with a coworker, a truck driver. Employee #1 
was assigned the task of clearing the sewer lines. The line they were 
cleaning was an influent line meaning its going into the treatment plant. 
The truck hit Employee #1 who was then transported to the hospital. 
Employee #1 died in the hospital two days later. 
 

Jun-09 WI 4939/Combination 
Utilities, Not 
Elsewhere Classified 

1  On June xx, 2009, Employee #1 and a coworker, both with XXX Energy 
Corporation, were assigned the task of draining the downtown XXX 
steam tunnel system after a large amount of rain fell in a very short 
period of time. This was a normal task after large rainfalls. At 
approximately 2:45 a.m., the two employees were working inside the 
XXX Parking Structure. They opened a manhole cover to drain water in 
the lower level of the structure. After the water drained into a steam 
tunnel, Employee #1 entered the tunnel to assess the situation. The 
coworker indicated he was the top man and never entered the tunnel. 
After Employee #1 descended to a landing about 14 ft down, the 
coworker heard some noise, followed shortly by screaming. As 
Employee #1 was climbing out of the manhole, the coworker directed a 
parking attendant to summon emergency responders. The coworker then 
took it upon himself to drive Employee #1 to a fire station about three 
blocks away, where he was given initial treatment prior to transport. 
Employee #1 was hospitalized for burns over his entire body and 
respiratory burns. On July 6, 2009, Employee #1 died in the hospital. 
The coworker stated that he did not see any steam in the tunnel or hear a 
release of steam at the time of the incident. 
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Month&  
Year State SIC/Industry Deaths Injuries Narrative 

Feb-10 NY 5812/Eating and 
Drinking 

1  Employee #1 fell into a sewage pit and was asphyxiated.  The original 
narrative gave no other details 
 

Jul-04 FL 7699/Repair Shop and 
Related Services, Not 
Elsewhere Classified 
NAICS 562991-
Septic Tank and 
Related Services 

1  Employee #1 and a helper entered a lift station to unclog the system. 
Employee #1 called out to the helper that he was having trouble 
breathing and needed help exiting the lift station. The helper inserted the 
ladder into the lift station and attempted to help Employee #1 climb up 
but could not hold on to him because his hand was slippery. Employee 
#1 slumped into the bottom of the lift station and his mouth and nose 
were partially submerged in the water. He was transported by emergency 
services to the hospital where he died of respiratory failure resulting 
from sewage water in his lungs. 
 

Sep-08 CA 9199/General 
Government, Not 
Elsewhere Classified 

1 Employee #1 and a coworker were hydro-cleaning 6-in. sewer lines. 
Employee #1 raised the sewer access cover and immediately became ill. 
Employee #1 initially refused treatment, returned to the maintenance 
yard and finished his shift there and went home. Employee #1 was taken 
to the local hospital by his spouse and was admitted for treatment. 
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Month&  
Year State SIC/Industry Deaths Injuries Narrative 

Jun-07 NY 9511/Air and water 
resource and solid 
waste management 
 

1 A sewage treatment worker was found dead in the Dry Polymer room in 
the Dewatering Plant b a coworker. 

Mar-09 CA 9651/Regulation, 
Licensing, and 
Inspection of 
Miscellaneous 
Commercial Sectors 

1 At approximately 1:00 p.m. on March xx, 2009, Employee #1, a 
maintenance worker at a public sanitation department, was using a XXX 
truck-mounted winch to run a canvas sewer kite through a sewer line in 
order to remove debris.  After the truck was position over an access 
hole, Employee #1 raised a hinged guard covering a shave at the end of 
the winch system to more easily insert the kite into the line.  Wearing a 
pair of leather work gloves, Employee #1 fed the kite connected to the 
winch cable into the sewer line.  With the guard still pinned in the up 
position, Employee #1 stood next to the sewer access opening while 
Employee #2 was controlling the winch system from a panel at the back 
of the truck.  After hitting an obstruction, Employee #1 instructed 
Employee #2 to agitate the kite to clear the obstruction from the line.  
During this time, Employee #1 had placed his left hand on the 
unguarded sheave over the access cover.  When Employee #2 reversed 
the winch to pull the kite backwards, the glove of Employee #1's left 
index finger was pulled into the winch system with the glove, 
amputating the fingertip.  The employer was cited for a serious 
violation. 

 
 
Source:  OSHA’s online query page at http://www.osha.gov/pls/imis/accidentsearch.html with the following criteria:   

• Properties coded with SIC code 4952- Sewerage systems  (2001-2010); 
• Incidents in which ”sewerage” was a key word (2001-2010); and  
• Incidents in which “sewer” was a key word.  Due to the large number of these incidents and the fact that these were occurring 

in a wide variety of settings, only incidents from 2008-2010 were captured.  More are available if desired. 

http://www.osha.gov/pls/imis/accidentsearch.html
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Fires at Water or Sanitation Utilities 

The U.S. Fire Administration’s National Fire Incident Reporting System (NFIRS) property use 
code 647 identifies water utilities, including collection, treatment, storage and distribution of 
water.  NFIRS property use code 648 identifies sanitation utilities, specifically including 
incinerators and industrial rubbish burners and excluding dumps and landfills.  None of the 
NFIRS property use code choices specifically identify wastewater treatment plants.  
 

In 2006-2010, local fire departments responded to an estimated average of 260 fires at water 
utility properties per year.  These fires caused an average of less than one civilian death, one 
civilian injury and $5.9 million in direct property damage annually.  See Table 3. 
 

Table 3. 
Fires at Water Utilities Reported to Local Fire Departments, by Incident Type 

2006-2010 Annual Averages 
 

Incident Type Fires 
Property Damage 

(in Millions) 
Structure fire 70 (27%) $4.8 (81%) 
Vehicle fire  20 (9%) $0.6 (9%) 
Outside or unclassified fire 170 (64%) $0.6 (10%) 
Total 260 (100%) $5.9 (100%) 

 

During the same period, fire departments responded to an estimated average of 590 fires at 
sanitation utilities per year.  These fires caused an average of less than one civilian death, three 
civilian injuries and $13.7 million in direct property damage annually.  See Table 4. 
 

Table 4. 
Fires at Sanitation Utilities Reported to Local Fire Departments, by Incident Type 

2006-2010 Annual Averages 
 

Incident Type Fires 
Property Damage 

(in Millions) 
Structure fire 150 (26%) $10.1 (73%) 
Vehicle fire  100 (17%) $3.2 (23%) 
Outside or unclassified fire 340 (57%) $0.4 (3%) 
Total 590 (100%) $13.7 (100%) 

 
These are national estimates of fires reported to U.S. municipal fire departments and so exclude fires reported only 
to Federal or state agencies or industrial fire brigades.  National estimates are projections.  Casualty and loss 
projections can be heavily influenced by the inclusion or exclusion of one unusually serious fire.  Fires are rounded 
to the nearest ten, civilian deaths and injuries to the nearest one, and direct property damage to the nearest hundred 
thousand dollars.  Damage has not been adjusted for inflation.  Deaths and injuries are not shown in the table 
because of the small numbers.  Totals may not equal sums because of rounding error.   
 

Source:  Data from NFIRS Version 5.0 and NFPA survey.  
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From NFPA’s study of 2010 large loss fires: 
 
$52 million loss in Illinois wastewater treatment fire 
A December 2010 fire in this two-story, 3,750-square-foot (348-square-meter) wastewater 
treatment plant of protected noncombustible construction was reported around 9:00 a.m.  
The facility was operating at the time of the fire.  The plant had neither detection nor automatic 
suppression equipment. 
 
Venting piping in the basement had been disconnected while a maintenance procedure was being 
performed on a methane burner. Workers provided mechanical ventilation and left the room to 
allow it to vent.  The ignition source is unknown.  Loss to the structure was estimated at $42 
million. Damage to its content was estimated at $10 million. 
 
Adapted from NFPA’s 2011 report, Large-Loss Fires in the United States,  by Stephen G, Badger, p. 15.  
 
 
 
Other Resources: 
 
Investigation report from Chemical Safety Board: Methanol Tank Explosion and Fire (2 Dead 
and 1 Critically Injured)- Bethune Point Wastewater Treatment Plant, City of Daytona Beach, 
Florida January 11, 2006  http://www.csb.gov/assets/document/Bethune_Final_Report.pdf . 
 
 Department of Homeland Security. Water: Critical Infrastructure and Key Resources Sector-
Specific Plan as input to the National Infrastructure Protection Plan.  May 2007, online at 
http://www.ct.gov/dph/lib/dph/drinking_water/pdf/water_sector-specific_plan.pdf.  

http://www.csb.gov/assets/document/Bethune_Final_Report.pdf
http://www.ct.gov/dph/lib/dph/drinking_water/pdf/water_sector-specific_plan.pdf
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Appendix A. How National Estimates Statistics Are Calculated 

The statistics in this analysis are estimates derived from the U.S. Fire Administration’s (USFA’s) 
National Fire Incident Reporting System (NFIRS) and the National Fire Protection Association’s 
(NFPA’s) annual survey of U.S. fire departments.  NFIRS is a voluntary system by which 
participating fire departments report detailed factors about the fires to which they respond.  
Roughly two-thirds of U.S. fire departments participate, although not all of these departments 
provide data every year.  Fires reported to federal or state fire departments or industrial fire 
brigades are not included in these estimates. 
 
NFIRS provides the most detailed incident information of any national database not limited to large 
fires.  NFIRS is the only database capable of addressing national patterns for fires of all sizes by 
specific property use and specific fire cause.  NFIRS also captures information on the extent of 
flame spread, and automatic detection and suppression equipment.  For more information about 
NFIRS visit http://www.nfirs.fema.gov/.  Copies of the paper forms may be downloaded from 
http://www.nfirs.fema.gov/documentation/design/NFIRS_Paper_Forms_2008.pdf.  
 
NFIRS has a wide variety of data elements and code choices.  The NFIRS database contains 
coded information.  Many code choices describe several conditions.  These cannot be broken 
down further.  For example, area of origin code 83 captures fires starting in vehicle engine areas, 
running gear areas or wheel areas.  It is impossible to tell the portion of each from the coded data. 
 
Methodology may change slightly from year to year.   
NFPA is continually examining its methodology to provide the best possible answers to specific 
questions, methodological and definitional changes can occur.  Earlier editions of the same report 
may have used different methodologies to produce the same analysis, meaning that the estimates 
are not directly comparable from year to year.  
 
NFPA’s fire department experience survey provides estimates of the big picture. 
Each year, NFPA conducts an annual survey of fire departments which enables us to capture a 
summary of fire department experience on a larger scale.  Surveys are sent to all municipal 
departments protecting populations of 50,000 or more and a random sample, stratified by 
community size, of the smaller departments.  Typically, a total of roughly 3,000 surveys are 
returned, representing about one of every ten U.S. municipal fire departments and about one third 
of the U.S. population.  
 
The survey is stratified by size of population protected to reduce the uncertainty of the final 
estimate.  Small rural communities have fewer people protected per department and are less likely 
to respond to the survey.  A larger number must be surveyed to obtain an adequate sample of 
those departments.  (NFPA also makes follow-up calls to a sample of the smaller fire departments 
that do not respond, to confirm that those that did respond are truly representative of fire 
departments their size.)  On the other hand, large city departments are so few in number and 
protect such a large proportion of the total U.S. population that it makes sense to survey all of 
them.  Most respond, resulting in excellent precision for their part of the final estimate.   
 
The survey includes the following information:  (1) the total number of fire incidents, civilian 
deaths, and civilian injuries, and the total estimated property damage (in dollars), for each of the 
major property use classes defined in NFIRS; (2) the number of on-duty firefighter injuries, by 
type of duty and nature of illness; 3) the number and nature of non-fire incidents; and (4) 
information on the type of community protected (e.g., county versus township versus city) and 

http://www.nfirs.fema.gov/
http://www.nfirs.fema.gov/documentation/design/NFIRS_Paper_Forms_2008.pdf
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the size of the population protected, which is used in the statistical formula for projecting national 
totals from sample results.  The results of the survey are published in the annual report Fire Loss 
in the United States.  To download a free copy of the report, visit 
http://www.nfpa.org/assets/files/PDF/OS.fireloss.pdf.   
 
Projecting NFIRS to National Estimates 
As noted, NFIRS is a voluntary system.  Different states and jurisdictions have different reporting 
requirements and practices.  Participation rates in NFIRS are not necessarily uniform across 
regions and community sizes, both factors correlated with frequency and severity of fires.  This 
means NFIRS may be susceptible to systematic biases.  No one at present can quantify the size of 
these deviations from the ideal, representative sample, so no one can say with confidence that 
they are or are not serious problems.  But there is enough reason for concern so that a second 
database -- the NFPA survey -- is needed to project NFIRS to national estimates and to project 
different parts of NFIRS separately.  This multiple calibration approach makes use of the annual 
NFPA survey where its statistical design advantages are strongest. 
 
Scaling ratios are obtained by comparing NFPA’s projected totals of residential structure fires, 
non-residential structure fires, vehicle fires, and outside and other fires, and associated civilian 
deaths, civilian injuries, and direct property damage with comparable totals in NFIRS.  Estimates 
of specific fire problems and circumstances are obtained by multiplying the NFIRS data by the 
scaling ratios.  Reports for incidents in which mutual aid was given are excluded from NFPA’s 
analyses. 
 
Analysts at the NFPA, the USFA and the Consumer Product Safety Commission developed the 
specific basic analytical rules used for this procedure.  “The National Estimates Approach to U.S. 
Fire Statistics,” by John R. Hall, Jr. and Beatrice Harwood, provides a more detailed explanation 
of national estimates.  A copy of the article is available online at http://www.nfpa.org/osds or 
through NFPA's One-Stop Data Shop.   
 
Version 5.0 of NFIRS, first introduced in 1999, used a different coding structure for many data elements, 
added some property use codes, and dropped others.  The essentials of the approach described by Hall and 
Harwood are still used, but some modifications have been necessary to accommodate the changes in 
NFIRS 5.0. 
 
Figure A.1 shows the percentage of fires originally collected in the NFIRS 5.0 system.  Each year’s 
release version of NFIRS data also includes data collected in older versions of NFIRS that were converted 
to NFIRS 5.0 codes.   
 
 
  

http://www.nfpa.org/assets/files/PDF/OS.fireloss.pdf
http://www.nfpa.org/osds


Wastewater, Sewers or Sewage Treatment Plants 
Fire Incidents at Water or Sanitation Utilities, 6/12 20 NFPA Fire Analysis and Research, Quincy, MA. 

Figure A.1. Fires Originally Collected in NFIRS 5.0 by Year 

 
From 1999 data on, analyses are based on scaling ratios using only data originally collected in NFIRS 5.0:   
 

NFPA survey projections 
NFIRS totals (Version 5.0) 

  
For 1999 to 2001, the same rules may be applied, but estimates for these years in this form will 
be less reliable due to the smaller amount of data originally collected in NFIRS 5.0; they should 
be viewed with extreme caution. 
 
NFIRS 5.0 introduced six categories of confined structure fires, including: 

• cooking fires confined to the cooking vessel,  
• confined chimney or flue fires,  
• confined incinerator fire,  
• confined fuel burner or boiler fire or delayed ignition,  
• confined commercial compactor fire, and 
• trash or rubbish fires in a structure with no flame damage to the structure or its contents. 

 
Although causal and other detailed information is typically not required for these incidents, it is provided 
in some cases.  Some analyses, particularly those that examine cooking equipment, heating equipment, 
fires caused by smoking materials, and fires started by playing with fire, may examine the confined fires 
in greater detail.  Because the confined fire incident types describe certain scenarios, the distribution of 
unknown data differs from that of all fires.  Consequently, allocation of unknowns must be done 
separately.   
 
Some analyses of structure fires show only non-confined fires.  In these tables, percentages shown are of 
non-confined structure fires rather than all structure fires.  This approach has the advantage of showing 
the frequency of specific factors in fire causes, but the disadvantage of possibly overstating the percentage 
of factors that are seldom seen in the confined fire incident types and of understating the factors 
specifically associated with the confined fire incident types. 
 
Other analyses include entries for confined fire incident types in the causal tables and show percentages 
based on total structure fires.  In these cases, the confined fire incident type is treated as a general causal 
factor.   
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For most fields other than Property Use and Incident Type, NFPA allocates unknown data proportionally 
among known data.  This approach assumes that if the missing data were known, it would be distributed 
in the same manner as the known data.  NFPA makes additional adjustments to several fields.  Casualty 
and loss projections can be heavily influenced by the inclusion or exclusion of unusually serious fire.  
 
In the formulas that follow, the term “all fires” refers to all fires in NFIRS on the dimension 
studied.  The percentages of fires with known or unknown data are provided for non-confined 
fires and associated losses, and for confined fires only.   
 
Cause of Ignition:   This field is used chiefly to identify intentional fires.  “Unintentional” in 
this field is a specific entry and does not include other fires that were not intentionally set:  
failure of equipment or heat source, act of nature, or “other” (unclassified).”  The last should be 
used for exposures but has been used for other situations as well.  Fires that were coded as under 
investigation and those that were coded as undetermined after investigation were treated as 
unknown.   
 
Factor Contributing to Ignition:  In this field, the code “none” is treated as an unknown and 
allocated proportionally.  For Human Factor Contributing to Ignition, NFPA enters a code for 
“not reported” when no factors are recorded.  “Not reported” is treated as an unknown, but the 
code “none” is treated as a known code and not allocated.  Multiple entries are allowed in both of 
these fields.  Percentages are calculated on the total number of fires, not entries, resulting in 
sums greater than 100%. Although Factor Contributing to Ignition is only required when the 
cause of ignition was coded as: 2) unintentional, 3) failure of equipment or heat source; or 4) act 
of nature, data is often present when not required.  Consequently, any fire in which no factor 
contributing to ignition was entered was treated as unknown.   
 
In some analyses, all entries in the category of mechanical failure, malfunction (factor 
contributing to ignition 20-29) are combined and shown as one entry, “mechanical failure or 
malfunction.”  This category includes: 
 

21. Automatic control failure; 
22. Manual control failure; 
23. Leak or break.  Includes leaks or breaks from containers or pipes.  Excludes operational 

deficiencies and spill mishaps; 
25. Worn out; 
26. Backfire. Excludes fires originating as a result of hot catalytic converters;  
27. Improper fuel used; Includes the use of gasoline in a kerosene heater and the like; and  
20. Mechanical failure or malfunction, other. 

 
Entries in “electrical failure, malfunction” (factor contributing to ignition 30-39) may also be 
combined into one entry, “electrical failure or malfunction.”  This category includes: 
 

31. Water-caused short circuit arc; 
32. Short-circuit arc from mechanical damage; 
33. Short-circuit arc from defective or worn insulation; 
34. Unspecified short circuit arc; 
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35. Arc from faulty contact or broken connector, including broken power lines and loose 
connections;  

36. Arc or spark from operating equipment, switch, or electric fence;  
37. Fluorescent light ballast; and 
30. Electrical failure or malfunction, other. 
 
 

Heat Source.  In NFIRS 5.0, one grouping of codes encompasses various types of open flames 
and smoking materials.  In the past, these had been two separate groupings.  A new code was 
added to NFIRS 5.0, which is code 60: “Heat from open flame or smoking material, other.”  
NFPA treats this code as a partial unknown and allocates it proportionally across the codes in the 
61-69 range, shown below. 
 

61. Cigarette; 
62. Pipe or cigar; 
63. Heat from undetermined smoking material; 
64. Match; 
65. Lighter:  cigarette lighter, cigar lighter; 
66. Candle; 
67 Warning or road flare, fuse; 
68. Backfire from internal combustion engine.  Excludes flames and sparks from an exhaust 

system, (11); and 
69. Flame/torch used for lighting.  Includes gas light and gas-/liquid-fueled lantern. 

 

In addition to the conventional allocation of missing and undetermined fires, NFPA multiplies 
fires with codes in the 61-69 range by 

 

All fires in range 60-69 
All fires in range 61-69 

 
The downside of this approach is that heat sources that are truly a different type of open flame or 
smoking material are erroneously assigned to other categories.  The grouping “smoking 
materials” includes codes 61-63 (cigarettes, pipes or cigars, and heat from undetermined 
smoking material, with a proportional share of the code 60s and true unknown data.   
 
 
Equipment Involved in Ignition (EII).  NFIRS 5.0 originally defined EII as the piece of 
equipment that provided the principal heat source to cause ignition if the equipment 
malfunctioned or was used improperly.  In 2006, the definition was modified to “the piece of 
equipment that provided the principal heat source to cause ignition.”  However, much of the data 
predates the change.  Individuals who have already been trained with the older definition may 
not change their practices.  To compensate, NFPA treats fires in which EII = NNN and heat 
source is not in the range of 40-99 as an additional unknown. 
 
To allocate unknown data for EII, the known data is multiplied by 
 

All fires 
(All fires – blank – undetermined – [fires in which EII =NNN and heat source <>40-99]) 
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In addition, the partially unclassified codes for broad equipment groupings (i.e., code 100 - 
heating, ventilation, and air conditioning, other; code 200 - electrical distribution, lighting and 
power transfer, other; etc.) were allocated proportionally across the individual code choices in 
their respective broad groupings (heating, ventilation, and air conditioning; electrical 
distribution, lighting and power transfer, other; etc.).  Equipment that is totally unclassified is not 
allocated further.  This approach has the same downside as the allocation of heat source 60 
described above.  Equipment that is truly different is erroneously assigned to other categories. 
 
In some analyses, various types of equipment are grouped together.  
 
 

Code Grouping EII Code NFIRS definitions 
Central heat 132 Furnace or central heating unit 
 133 Boiler (power, process or heating) 
   
Fixed or portable space heater 131 Furnace, local heating unit, built-in 
 123 Fireplace with insert or stove 
 124 Heating stove 
 141 Heater, excluding catalytic and oil-filled 
 142 Catalytic heater 
 143 Oil-filled heater 
   
Fireplace or chimney 120 Fireplace or chimney 
 121 Fireplace, masonry 
 122 Fireplace, factory-built 
 125 Chimney connector or vent connector 
 126 Chimney – brick, stone or masonry 
 127 Chimney-metal, including stovepipe or flue 
   
Fixed wiring and related equipment 210 Unclassified electrical wiring 
 211 Electrical power or utility line 
 212 Electrical service supply wires from utility 
 213 Electric meter or meter box 
 214 Wiring from meter box to circuit breaker  
 215 Panel board, switch board or circuit breaker board 
 216 Electrical branch circuit 
 217 Outlet or receptacle 
 218 Wall switch 
 219 Ground fault interrupter 
   
Transformers and power supplies 221 Distribution-type transformer 
 222 Overcurrent, disconnect equipment 
 223 Low-voltage transformer 
 224 Generator 
 225 Inverter 
 226 Uninterrupted power supply (UPS) 
 227 Surge protector 
 228 Battery charger or rectifier 
 229 Battery (all types) 
   
Lamp, bulb or lighting 230 Unclassified lamp or lighting 
 231 Lamp-tabletop, floor or desk  
 232 Lantern or flashlight 
 233 Incandescent lighting fixture 
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 234 Fluorescent light fixture or ballast 
 235 Halogen light fixture or lamp 
 236 Sodium or mercury vapor light fixture or lamp 
 237 Work or trouble light 
 238 Light bulb 
 241 Nightlight 
 242 Decorative lights – line voltage 
 243 Decorative or landscape lighting – low voltage  
 244 Sign 
   
Cord or plug 260 Unclassified cord or plug 
 261 Power cord or plug, detachable from appliance 
 262 Power cord or plug- permanently attached 
 263 Extension cord 
   
Torch, burner or soldering iron 331 Welding torch 
 332 Cutting torch 
 333 Burner, including Bunsen burners 
 334 Soldering equipment 
   
Portable cooking or warming equipment 631 Coffee maker or teapot 
 632 Food warmer or hot plate 
 633 Kettle 
 634 Popcorn popper 
 635 Pressure cooker or canner 
 636 Slow cooker 
 637 Toaster, toaster oven, counter-top broiler 
 638 Waffle iron, griddle 
 639 Wok, frying pan, skillet 
 641 Breadmaking machine 
 

Equipment was not analyzed separately for confined fires.  Instead, each confined fire incident 
type was listed with the equipment or as other known equipment. 
 
Item First Ignited.  In most analyses, mattress and pillows (item first ignited 31) and bedding, 
blankets, sheets, and comforters (item first ignited 32) are combined and shown as “mattresses 
and bedding.”  In many analyses, wearing apparel not on a person (code 34) and wearing apparel 
on a person (code 35) are combined and shown as “clothing.”  In some analyses, flammable and 
combustible liquids and gases, piping and filters (item first ignited 60-69) are combined and 
shown together.   
 
Area of Origin.  Two areas of origin:  bedroom for more than five people (code 21) and 
bedroom for less than five people (code 22) are combined and shown as simply “bedroom.”  
Chimney is no longer a valid area of origin code for non-confined fires.   
 
Rounding and percentages.  The data shown are estimates and generally rounded.  An entry of 
zero may be a true zero or it may mean that the value rounds to zero.  Percentages are calculated 
from unrounded values.  It is quite possible to have a percentage entry of up to 100% even if the 
rounded number entry is zero.  The same rounded value may account for a slightly different 
percentage share.  Because percentages are expressed in integers and not carried out to several 
decimal places, percentages that appear identical may be associated with slightly different 
values.   


