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Washington, May 18-June 14, 19'80 

After th&·volcanic eruption and ashfall of May 18, 1980, the 2 
hospitals in Yakima, Washington, had a transient increase in emergen
cy room (ER) visits for the subgroup of respiratory problems related 
to airway diseases, including hyperventilation, airway irritation, 
cough, wheezing, shortness of breath (SOB), bronchitis, asthma, and 
chronic obstructive pulmonary disease (COPD)/emphysema. (CDC--Mount 
St. Helens Volcano Health Report #9, June 24, 1980, and Report #14, 
July 18, 1980). The weekly ER visits for these 2 hospitals for May 
4-June 14, 1980, are summarized in Table 1. 

To investigate the clincal aspects of the cases, and whether these 
respiratory problems were possibly related to the ashfall, available 
emergency room medical records of 90%-95:t of these patients were re
viewed for the 4-week period (May 18-June 14, 1980) after the May 18 
eruption. 

Many of the problems listed as cough, shortness of breath, and 
wheezing were given other cardiac or respiratory diagnoses, such as 
congestive heart failure and bronchitis. The following is a summary 
of patients with final diagnoses of hyperventilation, airway irrita
tion, asthma, bronchitis, or COPD. A patient with multiple visits 
is counted only once. 

Hyperventilation (Table 2) 
The 16 patients who were diagnosed as hyperventilating or as hav

ing "hyperventilation syndrome," were predominantly females of ado
lescent age or older, and without pre-existing or chronic respiratory 
diseases. They arrived at the emergency rooms within a few days after 
the ashfall, complaining of dyspnea or SOB. Their lungs were general
ly clear to auscultation (i.e., without wheezes, rales, or rhonchi), 
and they would calm down after reaching the emergency room. 

Airway Irritation (Table 2) 
Thirteen patients had diagnos~s relating to airway irritation--

9 were di agnosed as having airway irritation secondary to volcanic 
ash, including pharyngeal irritation (5), upper airway irritation (3), 
and bronchial irritation (l); 2 had symptoms of upper respiratory 
infection (URI) and sinusitis which became aggravated by the ash; 1 
complained of SOB while outdoors without a mask; and 1 complained of 
cough while handling building insulation. Four of these patients with 
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airway irritation had been working in the ash, or were involved in th 
clean-up efforts; their symptoms included SOB, sore throat, cough, 
sputum production, and a burning chest sensation upon deep breathing 
of air with suspended ash. None of them had evidence of wheezes, 
rales, or rhonchi on physical examination. 

Asthma and Asthmatic Bronchitis (Table 3) 
The records of 54 patients with asthma and 9 patients with as

thmatic bronchitis were reviewed. A small number of patients visited 
the eme rgency room only for medications or out of anxiety--7 (18%) of 
39 patie nts seen had no wheezes, rales, or rhonchi on chest ausculta
t i on. During the same period, however, most asthmatic patients had 
respirator y complaints, including cough (28%), dyspnea (31%), SOB 
(36 %), and wheezing (46%). The majority (77%) of these patients were 
also found to have wheezes on physical examination and were treated in 
the emergency rooms. Only 1 patient had a recorded history of being 
expos ed to ash outdoors, although 2 additional patients and their phy
s i c i an s recorded that they thought the asthmatic attacks were related 
t o t he as h. It should be emphasized that any information on ash ex
posure is found in only a few medical records. Only 2 (5%) patients 
were hospitalized, for 1 and 4 days, respectively. 

For the third and fourth week (June 1-14, 1980) after the May 18 
ashfall, the asthmatic patients who visited the emergency rooms in 
Yakima were younger (median age of 11 compared with the median age of 
30 for the 2 preceding weeks) and a larger proportion of them were 
hospitalized (5 (21%) out of 24 compared with 2 (5%) out of 39 (5%) 
for the 2 weeks before). All the patients seen during this period had 
wheezes or rhonchi on physical examination. The patients were also 
hospitalized for a longer period of time (median length of stay 9 days 
compared with 3 days for the 2 weeks before). 

Bronchitis (Table 3) 
The medical records of 91 patients with a diagnosis of bronchitis 

were reviewed. The patients were of all ages, but with a preponder
ance of younger ages (median age 26). The main complaint was cough 
(73 %), and other symptoms included nasal congestion or discharge 
( 30%), sore throat (27%), sputum product i on (20%), dyspnea (15%), SOB 
(20 %), wheezing (16%), and chest discomfort (23%). Wheezing was pre
sent in 25 (29%) of 85 non-hospitalized patients, and in 4 (67%) of 6 
hospitalized patients. Six (7%) patients were hospitalized for a 
median of 4 days; 5 (83%) of the 6 were hospitalized during the first 
2 weeks after the ashfall (May 18-31, 1980). 

A number of the diagnoses were apparently based on history only 
and not on physical findings--25 (27%) patients had no evidence of 
wheezes, rales, or rhonchi at the time of chest examination. 

Chronic Obstructive Pulmonar Disease (Table 3) 
Thirty-two, predominantly male 75% patients with a diagnosis of 

COPD visited the 2 emergency rooms in Yakima during May 18-June 14, 
1980. The main symptoms were SOB (69%) and dyspnea (22%), the main 
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objective findings were wheezes (53%), rales (25%), rhonchi (28%), 
and respiratory distress (28%). 

Twenty (62%) of them were hospitalized for a median of 5 days. 
The median age of those hospitalized was 71 years compared with 62 
years for non-hospitalized patients. However, 7 of the 12 (58%) 
nonhospitalized patients had no wheezes, rales, or rhonchi on chest 
examination. Four of the 20 (25%) hospitalized patients also had 
negative chest findings, but they were admitted for cardiac or other 
medical reasons. 

Two patients described SOB while working in the ash; only 1 of 
them had rhonchi on auscultation. Five of the hospitalized patients 
ascribed exacerbation of their symptoms to the volcanic ash. 

Summary and Discussion 
A review "'of over 200 medical records for patients who visited the 

hospital emergency rooms during the 4 weeks after the May 18, 1980, 
ashfall showed that the increased ER visits were in part due to anx
iety or apprehension. However, the majority of patients had objective 
signs of respiratory problems. 

Patients with asthma, representing the largest category of in
creased visits after the eruption, had symptoms of cough, dyspnea, 
SOB, and wheezing, although only a small proportion required hos
pitalization. 

The increased incidence of bronchitis posteruption is partially 
obscured by the relatively high background of reported bronchitis with 
URI or otitis. However, the major sign was wheezing, and a larger 
proportion of children and younger people were affected. 

Although the total number of ER visits was not dramatically 
increased for patients with COPD/emphysema, these patients appear to 
be most severely affected in terms of hospitalization rate after the 
eruption. 

Information on cigarette smoking, ash exposure, and the use of 
face masks was generally incomplete or lacking in the medical records 
of these patients with respiratory problems. A more detailed account 
of exposure to ash in such medical records would be invaluable to 
future investigations. 

A questionnaire case-control study of the above groups to identify 
the risk factors associated with the development of the above acute 
respiratory problems is about to begin. Two control groups will be 
utilized: 1) neighborhood controls and 2) patients with chronic res
piratory diseases who did not get ill in the post-eruption period. 

Total Suspended Particulates in Addy, Washington, May-July 1980 
Addy, with a population of 200, is located 50 miles northwest of 

Spokane between Chewelah and Colville. Addy received approximately 
1/8 inch of ashfall from the May 18 eruption and an additional 1/4 
inch from the July 22 eruption. The total suspended particulates 
(TSP) for May-July 1980, as reported by a private source to the Wash
ington State Department of Ecology, is shown in Table 4. 
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After the July 22 eruption, the TSP peaked .at 13,212.,ug/m3 as 
the ash fell on the morning of July 23, 1980. The TSP level (206 
"g/m3) on July 29, 1980, a week after the last eruption, was still 
higher than the monthly mean TSP for this station (Table 5). 

Harvest Time at Moses Lake and Ritzville 
Harvesting is now under way in this area. ·rt is over 2 months 

after the May 18 eruption and driving east along Interstate 90 from 
Seattle the first evidence of the ashfall is seen beyond the eastern 
side of the Cascades at Ellensburg. Traces of ash lie on the sides of 
the road around vegetation. Continuing eastward toward Moses Lake, or 
southward along Interstate 82 to Yakima, greater amounts of ash lie in 
the verges and coat the surrounding hills. After crossing the Colum
bia River at Vantage, the ashfall becomes noticably thicker, and for 
about 25 miles before Moses Lake the median verges are covered by 
ridges of piled-up ash, at least a foot high in some places. Driving 
with the car windows open can be unpleasant, as trucks sweep past the 
accumulated ash and fling it into the air, occasionally forcing the 
unfortunate driver behind to frantically close his windows. For a 
length of the road, a sign warns of entry into a dust-storm area, a 
reminder of the conditions which can be met here irrespective of Mount 
St. Helens and its activity ( the windiest times of the year are fall 
and spring). Near Moses Lake, if one drives off the road onto a track 
to obtain a close look at the ash in the fields fine particle dust 
swirls around the car and penetrates the interior even when the doors 
and windows are closed. The ash lies several inches deep in places, 
and just walking about kicks up a dust which covers the shoes and 
clothes. 

The area around Moses Lake and Ritzville was the worst affected 
by any of the 4 ashfalls. At about 200 miles from Mount St. Helens, 
the ash in this area is visibly much finer than that remaining around 
Yakima, about halfway on a straight line between it and Mount St. 
Helens. In a desert area between Moses Lake and the Cascades, in
tensive irrigation of crops is being carried out, but further west 
toward Ritzville wheat and other crops are grown which are dependent 
upon rainfall only, a few inches heavier here on an annual average 
than nearer the Cascades. The effect of irrigation and also the 
unusual rainfall that the Ritzville area received after May 18 has 
resulted in some compaction of the ash and a surface crust, which 
prevents it from blowing away in light winds. Its depth is not uni
form from place to place in the same area, and the crust ~s readily 
broken with light contact. The compacted ash has settled around the 
base of the crops, and it is only by looking closely that its depth 
(at least 1 inch) can be appreciated. Around Ritzville several white 
whirlwinds of volcanic dust can be seen crossing the fields at any 
time, especially in the late afternoon when the winds pick up, and 
some of these are large enough to send dust a few hundred feet into 
the air. Where the land has been plowed over, the ground is still 
whitened by the ash and, depending upon farming practices, it may be 
2 to 4 years before the present ashfall becomes incorporated into the 
soil. Around farmhouses and in the towns, much clean-up has been 

4 



ach ieved, but ash remains on lawns, in corners, and on t he si de s of 
the roads, and forms small clouds when it is disturbed by l awnmowers, 
b i cycles, or even pe ts pass i ng over it . In Moses Lake , as much as 2 
i nche s o f ash i s still t o be fo und on some of the sidewalks. 

Whe at Harvesters 
Toward the end of J uly, wheat harvesting began i n the area. The 

ashfall has had little, i f any, effect on the crop. The operation of 
combi ne harveste rs in the fields was ant i cipated to raise considerable 
amounts of volc anic dust in to t he air. In previous years, conditions 
were i nevitably d usty dur ing harvest because of the drynes s of the 
field s. Comb ines may wor k singl y or i n groups, 1 behind the other and 
50 to 100 yards apart, moving along adjacent paralle l rows. A dense 
cloud of ash that follows each combine totall y obscures the machi ne 
f rom view at certain angles . A light wi nd keeps much of the ash away 
f r~m the combines tha t follow, and the ir speed ensures that the dust 
r emains behind them most of the time. The cutting blades are normally 
se t at some height off the ground so that the wheat is cut near the 
top of the stalks; as a result, the wheat grains collected in the 
combine are relatively free from ash. The collected grain is peri
odically discharged into a truck which pulls alongside the combine 
wh i le it is moving. Some of the combines are equipped with air
conditioned cabs, the air inlets situated at the top of the vehicles. 
Drivers of combines wi thout cabs will obviously be much more exposed 
to ash. Truck drivers also receive intermittent heavy exposures as 
they draw alongside the moving combines to receive the grain; the high 
temperatures in the field (>90 F) necessitates keeping the truck 
windows open for ventilation. Hauling the grain away over the ash
laden fields for storage is not in itself a dusty procedure. Heavy 
wear of machinery in this abrasive dust is expected. 

NIOSH undertook personal environmental sampling of men harvesting 
on 4 farms in the area between July 29 and August 1. The results 
should be compared with those from a variety of occupations listed in 
the CDC --Mount St. Helens Volcano Health Report #12 ·, from which the 
fol l owing statement is taken: "The NIOSH recommended criterion for 
occupational exposure is 50 ~g of free Si02 in the respirable dust 
per cubic meter of air (50 pg/m3). Respirable dust concentrations 
of 0 . 8 to 1.0 ..ug/m3 of air and 5% to 6% free Si02 content will 
yield approximately 50 ,ug of free Si02 per m3. Based upon 
available epidemiologic data nearly all occupationally exposed workers 
could be exposed up to this concentration for 8 hours a day, 5 days a 
we ek, for many years wi thout being expected to develop silicosis." 

On t he basis of this limited number of samples, drivers of com
bines with air-cond i tioned cabs or trucks without air conditioning are 
exposed be low the NIOSH-recommended levels. However, drivers of 
comb ines without cabs are exposed above thi s limit . These dr i vers 
should wear half-faced, rubber-mask respirators as a precaut i onary 
meas ure . Workers who experience upper respiratory tract irri tation 
from the dust or who have long-standing lung problems (e.g., as thma, 
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emphysema, or bronchitis) should take additional precautions when 
driving in trucks or air-conditioned cabs. 

State Patrolmen 
Five state patrolmen in Ritzville and Moses Lake were sampled duI"'i 

ing the same period as the harvesters. These men drive patrol cars 
and have to stand by the roadside when dealing with other drivers. 
The summary results are: 
0.35 mg/m3 respirable dust (range 0.37 to 0.68). 
1.14 mg/m3 total dust (range 0.45 to 2.60). 

These persons, and others who work outdoors in a dusty environ
ment, should wear dust masks. 

Future Studies 
NIOSH is planning to do more exposure measurements of combine 

drivers in both ash-affected and unaffected (control) areas, as well 
as of migrant fruit pickers. A further evaluation of exposures to 
loggers will begin at the end of August. 

Further Eruption of Mount St. Helens 
Mount St. Helens had a major eruption for the fifth time starting 

at 4:23 p.m. (PDT) on August 7, 1980. This was preceded by 4 hours of 
harmonic tremors of increasing frequencies. Plume rose to about 
44,000 feet. A pyroclastic flow was observed to run half-way down the 
volcano in the direction of Spirit Lake. Ano'ther pulsation occurred 
at 7:10 p.m., when the plume rose to about 19,000 feet, and again at 
10:32 p.m. with a plume of about 36,000 feet. The last pulsation was 
the strongest, and included 3 lesser bursts at 10:55 p.m., 11:00 p.m., 
and 11 :30 p.m. By 3 :30 a.m. the activity had decreased to very low 
levels. 

The wind direction varied depending on the height and it was 
difficult to predict the direction of the plume. Contacts were made 
through the CDC Hospital Surveillance system to determin•e the extent 
of the ashfall. In western Washington, traces of ash fell in Cen
tralia, Chehalis, Longview, and as far north as Renton and Kent. In 
eastern Washington, light amounts fell in Ellensburg and Wenatchee; 
there was no fallout reported east of the Columbia River. Coarse 
material fell in Randall, about 30 miles north of Mount St. Helens. 

Further eruptions are expected. 
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Tabl e 1. ER Visits for Respiratory Diagnoses for 2 Hospitals 
in Yakima May 4-June 14, 1980 

Respiratory Diagnosis 

Hyperventilation 
Airway Irritation 
Cough 
Wheezing 
Shortness of Breath 
Asthma 
Bronchitis 
Chronic Bronchitis/ 

COPD/Emphysema 
Subtotal 

Other Respiratory t 
Total 

May 
4-10 

0 
0 
2 
1 
4 

17 
20 

5 
49 

102 
151 

May 
11-17 

0 
0 
5 
1 
8 
4 

12 

4 
34 
78 

122 

*May May 
18-24 , 25-31 

10 
9 

11 
3 

23 
38 
27 

12 
133 

99 
232 

4 
2 
8 
1 
8 

15 
20 

9 
67 

103 
170 

June 
1-7 

2 
1 
5 
3 
5 

17 
21 

3 
57 

109 
166 

June 
8-14 

1 
1 
3 
3 
6 

17 
24 

8 
63 

138 
201 

* First eruption, May 18, had primary impact in eastern Washington. 
t Other Respiratory includes epistaxis, fever only, hay fever/al

lergy, URI/ cold/viral syndrome, tonsillitis, oral thrush, pharyn
gi tis/laryngitis, sore throat, pneumonia, pneumonitis, pneumo
thorax, hemoptysis, other upper respiratory, and other pulmonary. 
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Table 2 
Demographi c and Clinical Charac t e r is t ic s of Pa t i en ts wit h 

Hy pe rvent i lation and Ai rway Irrit a tion who Visit ed the 
Emergenc y Rooms in Yaki ma, Washingt on, May 18- June 14 , 1980 

Numbe r of Pa t ie nts 
Initial ER Vis it on : 

May Hl-24 
May 25-31 
June 1-7 
J une 8-1 4 

Age - range 
- median 

Se x - mal e :female 
Pre- existing pulmonary 

conditions 
Other Respiratory / 

cardiac condi t ions 
Patient s on medications 
Worked in ash/c l ean- up 
Ash- rel at ed r e spiratory 

problem, according to: 
- Patient 
- Ph ysician 

Symptoms : 
Fev e r 
Nasa l congestion/discharge 
Earache 
Sore throat 
Coug h 
Sputum/phlegm 
Dyspnea 
Shortness of br ea th 
Wheezing 
Chest pain/ discomfort 
Anxiety 
Other 

Physical examination: 
Temperature 100°F+ (3 7.8 ° 
Respirations 24+ / minute 
Pulse 100+/minu t e 
Anxiety 
Coryza 
Pharynx hyperemic 
Cough 
Respiratory Distress 
Hyperventilating 
Whe eze s 
Rales 
Rhonchi 
Inte rcostal retractions 
Other 
Chest clear 

C+) 

Hyperventil at i on Ai rway Irritation 
ER Vis i t ER Visit 

16 13 

9 9 
3 2 
2 2 
2 0 

11-81 22-77 
26 32 

2 : 14 7:6 

2 0 

2 3 
1 1 
2 4 

2 7 
0 11 

1 0 
1 3 
0 0 
1 3 
1 3 
0 3 
5 1 
7 7 
0 1 
4 2 
0 1 

11 3 

0 0 
5 0 
6 0 
4 1 
0 1 
0 1 
0 1 
0 0 
9 1 
0 0 
1 0 
0 0 
0 0 
0 5 

15 13 
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Table 3 
Darograinic ~ Clinical Cllaracteristics of Patients with Asthua, 

Bronchitis, and CDPD \\\lo Visited the Fmergency Roans in Yakima, Washington, 
May 18-June 14, 1980 

Asthua Bronchitis (DPl) 

ER Visit/ER Mn. ER Visit/ER Mn. ER Visit/ER Mn. 

Nunber of Patients 56 7 85 6 12 20 
Initial ER Visit on: 

May 18-24 31 1 22 4 4 10 
May 25-31 6 1 22 1 3 4 
June 1-7 11 4 18 1 2 2 
June 13-14 8 1 23 0 3 4 

Age - raige 1-82 12-80 0-83 l-f>7 42-85 51-87 
- median 24 49 26 23 62 71 

Sex - male:fanale 25:30 1:6 44:41 2:4 11:1 13:7 
Pre-existing p..ilm:Jnary 

coo:litions 46 6 12 3 11 13 
Other Respiratory/ 

cardiac conditions 0 1 7 1 2 15 
Patients on medications 34 5 10 1 5 13 
Worked in ash/ clean-up 1 0 1 0 2 1 
Ash-related respiratory 

problem, a:cording to: 
- Patient 4 0 5 0 1 5 
- Physician 3 0 0 1 0 1 

Symptans: 
Fever 3 0 14 1 1 2 
Nasal congestion/discharge 5 1 32 1 0 0 
Earache 0 0 8 0 0 0 
Sore throat 0 0 24 1 1 0 
Cough 17 2 62 4 4 6 
Sp..itun/ inlegm 3 2 23 1 3 5 
Dys{Xlea 16 2 11 3 2 5 
Shortness of breath 24 5 15 3 8 14 
\oheezing 25 5 13 2 1 3 
Oiest pain/di sccmfort 3 1 20 1 1 0 
Anxiety 2 0 1 1 1 0 
Other 8 1 13 2 3 8 

Physical exanination: 
Temperature l00°F+ (37.8° C) 1 0 10 2 0 0 
Respirations 24+/minute 19 2 13 2 2 8 
Pulse 100+/mi.rrute 19 4 23 4 3 7 
Anxiety 0 0 2 0 0 0 
Coryza 1 0 12 0 0 0 
Pharynx hyperanic 1 0 18 0 1 1 
Cough 1 0 16 0 0 1 
Respiratory Distress 7 4 4 1 2 7 
Hyperventilating 2 0 0 0 0 0 
\olheezes 46 7 27 4 5 12 
Rales 2 0 6 1 2 6 
Rhonchi 6 4 13 2 2 7 
Intercostal retractions 6 1 0 0 0 0 
Other 10 1 17 0 4 9 
Oiest clear 7 0 25 0 7 4 

Hospital Length of stay (days): 
Range 1-20 1-f> 1-24 
Median 4 4 5 
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Table 4 
Total Suspended Particulates (TSP) for Addy, Washington, 

May-July, 1980 

Date Time Frame TSP ( ug/m3) 
(hours) 

5/3/80 0-2400 140 
5/6/80 0-2400 62 
5/9/80 0-240() 43 
5/12/80 0-2400 118 
5/15/80 0-2400 140 
5/18/80* 0-2400 2,739 
5/19/80 0-1700 2,656 
5/20/80 0-0400 2,846 
5/21/80 0-2000 4,059 
5/23/80 0700-0900 268 
6/2/RO 0-2400 73 
6/15/80 0-2400 85 
6/8/80 0-2400 87 
6/11/80 0-2400 84 
6/14/80 0-2400 46 
6/17/80 0-2400 54 
6/20/RO 0-2400 46 
6/23/RO 0-2400 73 
6/26/80 0-2400 15 
6/29/80 0-2400 53 
7/23/80t 0-0800 13,212 
7/23/80 0800-0900 8,494 
7/23/80 0900-1200 2,709 
7/23/80 1200-1500 1,572 
7/23/80 1500-0800 953 
7/24/80 1000-1215 160 
7/24/80 1500-0800 243 
7/29/80 0-2400 206 

*First volcanic eruption with approx. 1/8 in. ashfall 5/18/80 
tFourth volcanic eruption with approx. 1/4 in. a~hfall 7/22/80 

Table 5 
Mean Monthly TSP, Addy, Washington 

Month Mean TSP (ug/m3 Standard Deviation (ug/m3) 

Apri 1 1979 51 21 
May 1979 46 24 
June 1979 71 36 
August 1979 55 32 
Septemher 1979 39 20 
Aori 1 1980 53 36 
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Table 6 
Total and Respirable Dust Concentrations 

1n Harvester Combines and Truck Cabins (8-Hour Sampling) 

Number of Total Sample Reseirable Samele 
Sameles Average Range AveraJe Range 

(mg]3) (mg/m3) (mg/m ) (mg/m3) 
Combines 
Wi th A/C Cabs 4 5.82 4.24-8.2 0.4 0.17-0.74 
Without A/C Cabs 2 19.1 32.6-34.9 2.24 2.2-2.38 

Trucks 5 2.1 1.7-2.75 0.35 0.21-0.5 

CDC--Mount St. Helens Volcano Health Reports will be published once a 
week until further notice. Information in these reports represents 
the latest data reported to CDC; much of the information is prelimi
nar y in nature and subject to confirmation and change. It is distri
buted for the purpose of provid i ng up-to-date health data from CDC 
and the many other groups involved in public health assessment. We 
hope to continue to receive relevant reports and data from others 
working on this problem. 

Henry Falk, M.D., Peter J. Baxter, M.D., Roy Ing, M.D., Jean French, 
Ph.D., Clark W. Heath, Jr., M.D., Director, Chronic Diseases Divi
sion, Bureau of Epidemiology, CDC, Atlanta, Georgia. Robert Bern
stein, M.D., and James A. Merchant, M.D., Director, Division of 
Respirptory Disease Studies, NIOSH, CDC, Morgantown, West Virginia. 
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