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Case Studies

Case Studies Reaches Landmark: 100 Columns
in Applied

Dawn Tharr, Column Editor

This issue offers the 100th consec-

utive publication of the ª Case Stud-

iesº column. First published in the

September 1990 issue, this column has

been one of Applied’ s most popular

features. Column Editor Dawn Tharr

has exhibited outstanding leadership

and organizational skills in shepherding

each column through the editorial and

production process. Her dedication

has enabled Applied to supply the

practical information needed by today’ s

professionals.

Prior Topics
Over the course of 9 years and 100

columns, ª Case Studiesº has addressed a

wide variety of issues and situations. The

® rst column considered ª PCBs/Ballast

Burnout in Schools.º Since then columns

have brought guidance and information

on the broad spectrum of industrial hy-

giene issues from Hand±Arm Vibration

to Sick Building Syndrome to Electrical

and Magnetic Fields.

Current Issue
Regular readers know they can never

underestimate the signi® cance of the in-

formation reported in ª Case Studies.º

The ª Case Studyº in this issue identi ® es

an unrecognized carbon monoxide (CO)

hazard associated with surface blasting.

The article describes three cases of poi-

soning in a manhole, including one fa-

tality, from CO migrating through soil

after nearby use of explosives. Based on

the study ® ndings, the National Insti-

tute for Occupational Safety and Health

¤ The principal contributors to this publication are John A. Decker, Lon Santis, and Scott Deitchman.

(NIOSH) issued the following ª Hazard

ID.º

ª Carbon Monoxide Poisoning

and Death after the Use of

Explosives in a Sewer

Construction Projectº ¤

Carbon monoxide (CO) is an odor-

less, colorless gas that can cause illness

and death by asphyxiation. Although the

toxicity of CO is understood, occupa-

tional CO exposure can occur from un-

recognized sources. In a recent incident,

three cases of CO poisoning in a con-

® ned space, including one fatality, were

caused by CO migrating through soil af-

ter nearby use of explosives.

A municipal sewer project involved

the installation of new pipes and man-

holes. Explosive blasts were used to

break up rock layers 6 feet below the sur-

face before excavating pipeline trenches

and manhole pits. On the day of the

fatality, a construction crew installed

a 12-foot-deep manhole without inci-

dent. After the crew left the area, 265

pounds of nitroglycerin-based explosive

in 20 boreholes, each 18 feet deep,

were detonated 40±60 feet from the

manhole. A worker who entered the

manhole 45 minutes after the explo-

sion collapsed within minutes, and two

coworkers descended into the manhole

to rescue him. One rescuer retrieved the

unconscious worker before collapsing on

the surface, and the other rescuer died

in the manhole. All involved construc-

tion workers had elevated blood levels

of carboxyhemoglobinÐ indicating they

had inhaled air containing high CO con-

centrations.

An investigation determined that car-

bon monoxide released from the explo-

sion had migrated through the soil into

the manhole. CO concentrations in the

bottom of the manhole 2 days after the

incident were 1,905 parts per million

(ppm), well above the immediately dan-

gerous to life and health (IDLH) con-

centration of 1,200 ppm. Tests following

ventilation of the manhole showed that

high levels of CO reappeared as a re-

sult of continued diffusion from the sur-

rounding soil. Subsequent monitoring of

the manhole showed a decline in CO lev-

els over the next 8 days.

This incident illustrates that CO from

subsurface detonations of explosives can

migrate underground and accumulate in

con® ned spaces. This report is appar-

ently the ® rst occupational fatality from

this type of CO exposure, though nonfa-

tal CO poisonings have been reported in

residential basements following nearby

use of subsurface explosives.

This incident also involved a ª chain-

reactionº death, a well-known danger

associated with con® ned space rescues.

Chain-reaction deaths are so named be-

cause after the ® rst victim is found in a

con® ned space, a rescuer enters without

proper precautions and is overcome, a

subsequent rescuer enters and is likewise

overcome, and so on. Chain-reaction re-

scuer fatalities have accounted for 36%

of the deaths in con® ned spaces.

Recommendations for Prevention

C O from blasting explosives.

Blasting contractors should collaborate

with other contractors working in the
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FIGURE 1

Protecting workers from histoplasma capsalatum.

FIGURE 3

Heavy metals at a volivian smelter.

FIGURE 5

Aerosolized drug administration.

FIGURE 2

Ergonomics assessment of supermarket cashiers.

FIGURE 4

Lead abatement.

FIGURE 6

Hand-arm vibration from pneumatic tools.
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FIGURE 7

Pesticides in a commercial greenhouse.

FIGURE 9

Abrasive blasting.

FIGURE 11

Laser emissions.

FIGURE 8

Exposures to volcanic emissions.

FIGURE 10

Fit testing respirators.

FIGURE 12

Noise assessment at a sawmill.
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FIGURE 13

CO poisoning in a manhole.

FIGURE 15

Agricultural exposures.

FIGURE 17

Health care worker issues.

FIGURE 14

Flood-related concerns.

FIGURE 16

Personal protective equipment.

FIGURE 18

Bioaerosols.
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FIGURE 19

Tuberculosis issues.

FIGURE 21

Noise assessments.

FIGURE 23

Carbon monoxide and noise exposures.

FIGURE 20

Construction.

FIGURE 22

Metal working ¯ uids.

FIGURE 24

Indoor environmental quality.
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FIGURE 25

Your contribution.

job area to reduce the possibility of CO

exposure to employees and surrounding

residents. The blasting industry should

develop materials to educate workers and

managers about the possibility of CO ex-

posures associated with surface blasting

and precautions that can be taken to min-

imize CO exposures. Training should in-

clude discussions about the possibility of

CO migration through soil. The material

safety data sheets provided with explo-

sives used in surface blasting should in-

dicate that CO is among the hazardous

gases produced by detonation.

C on® ned space hazards. Altho-

ugh this incident involved a previously

unrecognized CO source, the death and

hospitalizations might have been pre-

vented by recognizing the hazards asso-

ciated with con® ned spaces and by using

appropriate control measures. Construc-

tion employers should ensure that proper

con® ned space training is provided to

employees, and that proper procedures

are used before entry into any con® ned

space. All manholes should be consid-

ered con® ned spaces with potentially

hazardous atmospheres, and appropriate

air monitoring should be conducted be-

fore each entry into a manhole, as well as

during worker occupancy. Even if appro-

priate monitoring had been conducted

earlier in the day, the fatality might have

occurred if the manhole had not been

monitored for CO after the blasting.

For more information. For more free

information about carbon monoxide gen-

eration by explosives, call the National

Institute for Occupational Safety and

Health (NIOSH), Pittsburgh Research

Laboratory at (412) 892-4213. To obtain

more free information about the hazard

of con® ned spaces and procedures to pro-

tect workers:

² Call NIOSH at 800-35-NIOSH

(800-356-4674), or
² Visit the NIOSH homepage on

the World Wide Web at http://
www.cdc.gov/niosh/homepage.

html

Upcoming Columns
Column Editor Dawn Tharr has al-

ready ensured that ª Case Studiesº will

live on after 100. As in all previous

columns, the emphasis will be on useful

information. Topics will again cover the

gamut as indicated in the photographs

below. Readers are especially urged to

accept the challenge in the last boxÐ

your contribution to ª Case Studiesº will

be welcomed. You can be part of the tra-

dition of excellence.


