


PREFACE

The Hazard Evaluations and Technical Assistance Branch of NIOSH conducts field
investigations of possible health hazards in the workplace. These
investigations are conducted under the authority of Section 20(a)(6) of the
Occupational Safety and Health Act of 1970, 29 U.S.C. 669(a)(6) which
authorizes the Secretary of Health and Human Services, following a written
request from any employer or authorized representative of employees, to
determine whether any substance normally found in the place of employment has
potentially toxic effects in such concentrations as used or found.

The Hazard Evaluations and Technical Assistance Branch also provides, upon
request, medical, nursing, and industrial nygiene technical and consultative
assistance (TA) to Federal, state, and local agencies; labor; industry and
other groups or individuals to control occupational health hazards and to
prevent related trauma and disease,

Mention of company names or products does not constitute endorsement by the
National Institute for Occupational Safety and Health,
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[ SUMMARY

In June 1982 the National Institute for Occupational Safety and Health (NIOSH) was
requested by the Association of Western Pulp and Paper Workers, Local 183, to
determine if exposures to boiler fuels and their combustion products were the cause
of persistent respiratory problems experienced by a boiler house worker at Scott

Paper Company Everett, Washington.

In September 1982 medical interviews were conducted with the boiler house workers
and subsequently medical records of one more seriously affected worker were:
reviewed. On February 7, 10, and 24, NIOSH investigators collected samples to-
measure workers exposure to sulfur diox1de, total particulates, polynuclear
aromatics, chlorine and ammonia.

The No. 10 boiler operator and the assistant fireman had average exposures to

sul fur dioxide of 0.71 ppm (range 0.67 to 0.78) and 1.02 ppm (range 0.67 to 1.60),
respectively. These were the only two jobs with average exposures above the-
evaluation criterion of 0.5 ppm. The other jobs had three-day average exposures of
0.03, 0.18 and 0.29. Nine of the ten samples collected for total particulates
ranged from 0.18 to 2.44 mg/m3. The tenth was 6.44 mg/m3. A1l levels were-

less than the criterion of 10 mg/m3. Concentrations of mnmonia, polynuclear-
aromatic compounds and xylene were below detectable Timits in all samples:
Chlorine concentrations ranged from not detectable to 0.06 ppm. The workers:"
reported that occasionally they are exposed to short term higher concentrations of
sulfur dioxide, ammonia and chlorine during upset conditions. No upset conditions

occurred during the sampling periods.

Boiler house workers in aggregate experienced symptoms which they felt were-
work-related. Eleven (39%) of the 28 boiler house workers reported acute shortness
of breath, headache and tearing eyes associated with short term exposure-to-high
concentrations of sulfur dioxide, ammonia and chlorine gases occurring during:upset
conditions. Six (21%) of the 28 reported headaches, irritated eyes, nose, and-
throat; and "sinus congestion" associated with exposure to combustion products: from
burning automobile tires. Seven workers reported headaches; dizziness; and-
irritation of the eyes, nose and throat associated with exposure to combustion

products of chemicals dumped on the hog fuel (wood chips) pile.

On the basis of this investigation, NIOSH determined that a health hazard::

! exists at Scott Paper Co. Everett, Washington. The No. 10 boiler fireman-and
the assistant fireman are exposed to concentrations of sulfur dioxide: that:
exceeded the NIOSH criterion of 0.5 ppm. Workers also reported experiencing
shortness of breath, headache and eye irritation during upset boiler- '
conditions. It was not possible to estimate past exposures that resulted from
occasional placement of waste organic solvent and shredded tires on-the-hog:
fuel pile, therefore, it could not be determined if the workers' symptoms:were-
caused by these conditions. Recommendations to reduce the exposures to-sulfur
dioxide, ammonia, chlorine and chemical combustion products are included-in the |

report.

KEYWORDS: SIC 2611 (Pulp Mills), Sulfur dioxide, total particulates, polynuclear

aromatics, chlorine, ammonia.
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INTRODUCTION

In June 1982 NIOSH received a request from a representative of the
Association of Western Pulp and Paper Workers Local 183 to determine if
exposure to fuels used in the bhoiler and their combustion products were the
cause of respiratory problems, shortness of breath and chest pains
experienced by a boiler house worker. An initial survey was conducted on
September 9, 1982. The NIOSH physician conducted interviews with boiler
house workers and subsequently obtained and reviewed the medical records of
the i11 boiler house worker. On January 19, 1983 the investigators
attended a meeting with union representatives to present the data collected
up to that time and future work which was planned. Environmental samples
were collected on February 7, 10, and 24, 1983.

BACKGROUND

Scott Paper Company in Everett, Washington, is a pulp and paper plant. 1In
this request we were called to evaluate the boiler house that generates
steam for use in the plant. There are two boiler houses connected by a
corridor. One contains boilers number 1 - 9 and the other boiler number
10. Boilers 1 - 5 are hog fuel boilers that burn hog fuel which consists
of bark, sawdust, wood chips and sometimes other combustible material to
provide heat to generate steam. Boilers 6 - 9 are o0il burners and are
seldom used. Boiler number 10 burns spent sulfite 1iquor from the pulp
digester as a fuel to generate steam. In this process, the materials
removed from the wood (e.g., tannins and 1igins,) along with the spent
ammonium bisulfite cooling 1iquor are condensed and burned as a fuel. The
sul fur dioxide gas is recovered and used to make new liquor. The heat from-
the burning Tiquor heats the water in a series of pipes to form steam which
is used in the plant. -

The concerns of the employees were (1) what the normal exposures are when
the usual hog fuel,i e., wood products, is burned and (2) what could the
exposure have been in the past several years when shredded tires were mixed
with the hog fuel, when xylene and waste paint thinner were added to the

hog fuel and when a large quantity of a product called SDA 400 was added to
the hog fuel over a 10-day period.

Twenty-nine full time employees and four supervisors comprise four crews
that rotate through 3 shifts, 7 days a week. An on duty crew consists of
six workers. The jobs are shift engineer, fireman for boiler 1-9, fireman
for boiler 10, assistant fireman, bulldozer operator and utility man. The
shift engineer collects and analyzes water samples at various points in
both boiler houses. The 1 - 9 fireman operates the hog fuel boilers. The
controls, gauges, etc., are in the open in front of the boilers. He spends
the entire shift in this area. The #10 fireman operates the # 10 boiler
from a control room where he spends the majority of the shift.



The remaining time is spent on routine inspection checks in the boiler
house. The assistant fireman assists both the 1-9 fireman and the #10
fireman so his time 1is divided between the two boiler houses. The
bulldozer operator maintains the hog fuel pile. Hog fuel is brought in
with trucks and dumped on the hog fuel pile. The bulldozer operator pushes
the hog fuel up the pile where it feeds by gravity onto a conveyor belt
which transports the hog fuel to the boiler. He operates the bulldozer the
entire shift. The utility man assists where needed.

Airborne contaminants that these workers are routinely exposed to are

sul fur dioxide and total particulates. Chlorine is used in the pulp mill
and occasionallv chlorine is released into the atmosohere and can drift
into the boiler house area. Ammonia is also used in the pulp mill. The:
ammonia storage tank is located near the hog fuel pile and occasionally

ammonia is released.

Waste xylene and paint thinner are burned in the hog fuel boiler., The
waste thinner will vary from drum to drum. It would typically contain
petroleum distillates, toluene, xylene, methyl ethyl ketone, acetone,
alcohol and other organic solvents. Currently the thinner is pumped from a
55 gallon drum and injected directly into the boiler. 1In the past (until
approximately September 1981) a depression was made in the hog fuel pile,
and the thinner dumped into the depression. The hog fuel would absorb the-
thinner and would eventually be burned.

Shredded tire chips were used as a supplementary hog fuel for a two-year
period that ended in July 1982. These chips were dumped on the hog fuel
pile and used the same as other hog fuels.

In 1976 the company purchased 2500 gal. of a product called SDA 400 which
was intended in use for cleaning. It was diluted with water to 8,000
gallons. This product did not work satisfactorily so 1ittle was actually
used. In April 1981 it was dumped on the hog fuel pile in 500 gallon
quantities each day and burned until it was gone. The base product
consisted of from 10 to 30% xylene and other aromatic hydrocarbons, 10 to
30% Cg-C12 hydrocarbons, 10-15% nonylphenoxy poly(ethyleneoxy)ethanol,
less than 5% of triethanolamine and 10% water. The final product contained-

over 5500 gal of water.

We were unable to confirm reports that other products had also been pht oh
the hog fuel pile.



IV EVALUATION DESIGN AND METHODS

A. ENVIRONMENTAL

Air samples were collected on the day shift on February 10 and 24 and

the swing shift on February 7.

Breathing zone samples were collected

for sulfur dioxide, total particulates and polynuclear aromatics and
xylene. General area samples were collected for chlorine and ammonia.

Listed below are the sampling and analytical methods used in this

evaluation.

Substance

ammonia
chlorine

polynuclear
aromatic
(PNA's)

sul fur dioxide

total
particulates

xylene

B. Medical

Collection

Method

long term detection
tube

long term detection
tube

teflon filter
followed by XAD-2
resin tubes

cellulose membrane
filters followed
by KOH treated
filters

PYC filters

charcoal tubes

Flow
Rate

20 cc/min

20 cc/min

1 Tpm

165 1pm

1.5 1pm

200 cc/min

NIOSH Analytical(l)
Method

direct reading

direct reading

NIOSH Technical
Bulletin TB-007

P&CAM 268

‘electrobalance

P&CAM S-318

A NIOSH physician interviewed individual workers and reviewed the

medical records of selected individuals.
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SUMMARY AND CONCLUSIONS

The No. 10 boiler operator and the assistant fireman were exposed to
airborne concentrations of sulfur dioxide that exceed the criteria of 0.5

.ppm used in this evaluation. (The OSHA and WISHA current standard is 5

ppm.) The workers' exposure to sulfur dioxide in the other four jobs were
less than the criterion. The workers' exposure to total particulates,
polynuclear aromatic compounds, chlorine and ammonia were well below
existing criteria. Exposure to these compounds at the concentrations
measured are not known to cause the severe chest pains experienced by
several of the workers. It was also determined that acute-onset of
shortness of breath, headache, and tearing eves may be experienced during
infrequent upset boiler conditions. It was not possible to estimate past
exposures that resulted from occasional placement of waste organic solvent
and shredded tires on the hog fuel pile, therefore it could not be
determined if the workers' symptoms were caused hy these conditions. NIOSH
was not able to document a causal relationship between work place exposures
and the pers1stent symptoms reported by one worker.

RECOMMENDATIONS

1. The supply air to the No. 10 boiler control room should be filtered to
remove the sulfur dioxide. Currently, the sulfur dioxide TWA concentration
in the control room exceeds the criterion of 0.5 ppm. Due to the high
percentage of time the fireman spends in the control room, his TWA exposure
can be reduced considerably.

2. The No. 10 boiler fireman and the assistant fireman should be provided
with NIOSH approved respirators for use with sufur dioxide. These
resp1rators should be worn when working around the boiler when high sulfur

dioxide concentrations occur.

3. All boiler house workers should have respirators available for use with
ammonia and chlorine in case a high concentration of these vapors drifts
into the boiler house area.

4. Materials other than wood products should not be added to the hog fuel
pile.
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available through the National Technical Information Service (NTIS), 5285
Port Royal, Springfield, Virginia 22161. Information regarding its
availability through NTIS can be obtained from the NIOSH Publications
Office at the Cincinnati address. Copies of this report have heen- sent to:

1. Scott Paper Company, Everett, Washington

2. Association of Western Pulp and Paper Workers, Local 183, Everett,

Washington.

3. Washington State Department of Labor and Industr1es WISHA,.
Olympia, Washington.

4, U. S. Department of Lahor, Occupational Safety and Health Agency
(OSHA), Region X, Seattle, Hash1ngton

For the purpose of informing affected employees, copies of this report
shall be posted by the employer in a prominent place accessible to the-

employees for a period of 30 calendar days.
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