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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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I. SUMMARY 

On J une 12, 1981, t he Nati on al Institute for Occupati onal Safety and 
Health (N IOSH ) received a request for a Health Haza r rl Evaluation ( H~E ) 
from an offici al representati ve of t he Un ited Fa rm Wo rkers of America 
AFL-CIO, Oxnard, California. The request er was concerner:i about 
potential hazards resultinq from exposure to di azinon, vapona and other 
pesticides used in mushroom cul t i vati on at the farm. A recent 
acci dental exposure of one work crew t o diazinon, and a recurrent ski n 
rash thouqht to be a result of vaoona exoosure prompted the request . 

To determine if health effects were rel ated to exposures, NIOSH 
investigators reviewed bot h the l i st of pesticides used in mushroom 
culti vati on and the work practi ces employed in handl inq these 
chemi cals. NIOSH medical staff reviewed medical records from the 
di azinon exposure inci dent and with a consulting dermatologist 
i nterviewed workers from each steo in the production orocess and 
physically examined eight workers with complaints of dermatitis. No 
environmental monitoring was conducted during the survey, but the 
industrial hygienist reviewed the pro tective equipment maintenance 
proqram, obtained copies of the material safety data sheets for all 
pesticides used at the farm, observed on pesticide (diazinon) mixinq 
and spraying operation, and observed the chemical applicators' work 
orocedures while using vaoona insecticide in the growi ng house . 

Pesti ci de applicators were found t o have orooer protective equio~ent, 
but an adequate respirator fit test orogram had not been established, 
and resoirators were not cleaned at the end of each work shift. 
Workers had not received adequate training regarding the ootential 
health hazards of oesticide exposures, and were in frequent and 
prolonged contact with mixtures of humid earth and oesticides. A 
oattern of irritant dermatitis consistent with these exposures was 
found in five of the workers examined. Two of the workers interviewed 
had previously handled a dithiocarbamate fungicide (zineb) and gave 
histories of symptoms consistent with direct irritation or 
sensitization to this compound . Work practices had been modified since 
onset of thei r complaints in order to decrease potential worker 
exoosures . 

' Based on these findings , NIOSH concluded that there was a health hazard 
of dermatitis from exposure to pesticides and damp earth at West 
Foods-Ventura, and of acute orqanophosphate poisoning because of lack 
of health and safety training for non-applicators potentially exposed 
to pesticides . Deficiencies were also noted in the respirator program 
for applicators. RecollJTlendations to control these hazards are found in 
Section VII of this report. 

KEYWORDS: SIC 0721 (Crap Planting-Cultivation) mushrooms, dermatitis, 
organophosphate, dithiocarbamate, Lindane, Vapona , malathion, 
methoxychlor, pyrethrin, zineb, benlate, cholinesterase, formaldehyde, 
p~sticides. 
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II. BACKGROU ND 

On May 20 , 1981 a wor k crew known responsible for checking the mushroom 
beds fo r mushroom bl ight (verticillium and myxogene , known as "dry bubble" 
and "wet bubble" respectively) entered one of the growing rooms. There 
were 18 workers i n the crew; their task was to inspect the beds for 
bubble and to cut out the parts of the beds in which the blight was found 
and then dis i nfect the remaining part of the bed with a salt solution . 
These rooms are relatively dark; there are two doors, one of which is 
kept closed, and no other source of ventilation. An applicator crew had 
recently sprayed the entrance of the room with diaz i non, and organo­
phosphate pesticide , but they had not posted the room to prevent work 
crews from entering before the pesticide had dissipated. 

With i n 15 to 20 minutes of entering the room, all but one of the workers 
developed symptoms of headache, dizziness, fatigue, and nausea. Four 
workers began to vomit and were taken to a local hospital, where they 
were admitted to the i ntensive care unit, decontaminated and t reated 
with atropine. The other workers left the room and one went to find the 
applicator crew to f i nd out what had been applied. All but one of the 
non-hospi talized workers were seen by the same phys ician who admitted the 
first four; cholinesterase levels were drawn and the patients were fol l owed 
on an outpatient basis. Workers were not allowed to return to work for 
varying periods of time; the four hospitalized patients were finally 
released for work on June 2 with work restrictions i ncludi ng an insecti cide­
free envi ronment for the following month. 

III . PROCESS DESCRIPTION 

The West Foods mushroom farm has nine buildings. Seven of these are large 
warehouse style growing rooms, six of which are in actual operation . There 
is also one cold storage building where the harvested mushrooms are packed 
and stored prior to shipping, and an office building. 

Within the mushroom growing rooms, mushrooms are grown in wooden frame 
beds, neatly stacked on top of each other with an approximate clearance 
of 18 to 24 inches between the beds. Wooden scaffolding divides the 
rooms into two "floors 11 of five beds each stacked vertically. The growing 
beds are arranged in rows which run the width of each room. 

Approx imately 355 workers employed at West Foods are divided i nto 13 
separate work crews . Relatively strict segregation ·between the work crews 
is maintained, and workers on one work crew do not fill in for workers on 
another crew . 

The process of cultivating mushrooms, wi th the potential health hazards 
of each state in the process, are presented as a flow chart in Table I 
and descrived below: 

Stage 1: Composting 

Manure and wheat straw are mixed and all owed to compost in piles in the 
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open air for 14 days (all time periods given are the usual operating 
cycle; in most stages the actual number of days can vary slightly). The 
compost piles are regularl y turned by machine and intermittently watered 
and sprayed with malathion-8. At Day 7 of the cycle, organic nitrogen 
sources (urea, ammon·ium ni tra t e) are added. 

When the compost reaches a temperature of 170 degrees Fa hrenheit it is 
packed i nto the mushroom beds (wooden flats) and moved to the growing 
rooms. 

Stage 2: Growing Bed Preparation 

The growing rooms are pasteurized with live steam 140°F for two hours 
then allowed to cool over 14 days until it reaches a growing temperature
of 90-100 degrees . Just before the spores are spawned into the beds, 
the beds are sprayed with methoxychlor and a malathion + pyrethrin dust . 

Stage 3: Spawning 

Mushroom spores are spawned (planted) within the compost using a manual 
rototiller, and the beds are covered with plastic sheeting and allowed 
to germinate for 14 days. The wooden scaffolding and the plastic cover­
ing the beds are sprayed with lindane on the first day. The malathion + 
pyrethrin dust is applied manually four times during the spawning cycle 
using a back pack and wand applicator. Vapona is also vaporized in the 
growing rooms four times during the cycle. 

Stage 4: Casing 

The plastic sheeting is removed and the beds are covered with a one and 
one- half inch layer of peat moss, providing a reservoir source of water. 
The rooms are sealed, and carbon dioxide is produced by the growing 
plants, the rhizemore (mycelia) becomes visible on the surface of the 
beds within 7 days . At this point the rooms are unsealed, fresh air is 
·introduced, and the air tempera tu re drops to 60 degrees {this is ca11 ed 
"shock"). The shock forces fruiting of the mushrooms, and small "pins" 
appear 7 days later. The beds are watered very heavily (one pound of 
water is applied for every pound of mushrooms picked), and three days 
1ater the first "fl ush 11 or growth of mushrooms is harvested. 

The cycle takes 7 days to reach the visible rhizemore and 7 more days 
to the first pins . On Day 10 the "bubble crew11 begins regular inspec­
tions of the beds for "dry bubble" (verticillium, a form of mushroom 
blight) and "wet bubble" (mycogene), the major threats to production 
of saleable product . (Mycogene is far less corrmonly found than 
verticillium, but poses a greater problem for control of spread 
within a room or production plant , ) 

The beds ar e irrigated with water + zineb on day 1 and day 12 and then 
between flushes. On Day 15 the beds are irrigated with water+ 
chlorine as a bacteriocide, 
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Stage 5: Harvesting 

Each room will produce approximately five flushes of mushrooms at 2-5 
day periods. Amixture of zineb dust and malathion + pyret hrin dust is 
sprayed over the beds and vapona is vaporized in the rooms every two 
days on an alternating schedule. The beds are irrigated wi th zineb + 
water between each flush, and with benlate +water about twice per crop 
as needed. To pick the mushrooms, wo r kers stand on the concrete floor 
or straddle the wooden scaffolding and reach between the vertically 
stacked beds, depositing the mushrooms in small plastic ba skets hooked 
to their sides. 

Stage 6: Room Pasteurization 

When production of mushrooms has been exhausted, the room i s "ki 11 ed 11 

with live steam and formaldehyde at 145°F and allowed to cool overnight. 
The beds are then shoveled out by the dump crew onto a moving conveyor 
belt, washed out and pasteurized before re-use. 

Stage 7: Packing 

Harvested mushrooms are brought to the cold storage shed, where they are 
sorted and packed in a semi -automated process before storage and shipping. 

In addition, a maintenance crew of 12 workers and a motor pool crew of 
5 workers are employed. The maintenance crew may be potentially 
exposed to pesticides in the course of repair operations in the growing 
rooms. 

In addition to the required state pesticide applicator training for all 
applicators, the irrigators, applicators and supervisors attend a class 
on pestic ide hazards and safe work practices offered every six months 
by the Ventura County Department of the California Department of Food 
and Agriculture Worker Health and Safety Unit; this course is offered 
in English and Spanish. 

All applicators receive monthly red blood cell and serum cholinesterase 
tests. Irrigators were currently receiving baseline cholinesterase 
tests after the termination of vacation periods at the time of the NIOSH 
investigation . There is no regular medical surveillance for other 
employees; a local physician is retained by the company for surveillance 
of the applicators and irrigators, and to see cases of other employees 
potentially poisoned by pesticides; cases of dermatitis are referred 
to a local dermatologist. 

IV . METHODS AND MATERIALS 

A. Environmental 

No environmental monitoring was conducted during the survey, but 
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the NIOSH industrial hygienist reviewed the protect i ve 
equipment maintenance program, obtained copies of the material 
safety data pesticide, (diazinon) mixing and spraying operation, 
and observed the chemical applicators' work procedures while 
using vapona insecticide in the growing house. 

B. Medical 

Prior to the site visit, the NIOSH medical officer reviewed 
medical records for nine workers who had been seen by a physician 
for effects of exposure to diazinon on May 20, 1981 described in 
Section II. During the site visit, workers involved in each step 
of the cultivation process were questioned regarding work and other 
symptoms. Private interviews and physical examinations for 
dermatological complaints were offered to all workers. Eight 
workers presented for examination, although many more were observed 
to have findings of contact irritant dermatitis during the tour of 
the worksite . 

V. EVALUATION CRITERIA AND HEALTH EFFECTS 

A. Environmental 

Occupational exposure criteria have been developed to evaluate 
worker's exposure to chemical substances . The criteria are based 
on the best available information from industrial experience, from 
experimental human and animal studies, and, when possible from a 
combination of the three. These values below represent ~o n centra­
tions to which it is believed that nearly all workers may be 
exposed for an 8-10 hour day, 40- hour work week throughout a 
lifetime without experiencing adverse heal th effects. 

Three sources of criteria generally used to evaluate the workroom 
concentrations of air contaminants: (1) NIOSH criteria for 
recorrmended standards; (2) recommended Threshold Limit Values 
(TLV's) and their supporti ng documentation as set fo r th by the 
American Conference of Governmental Industrial Hygienists 
(ACGIH), 1981; and (3) California-Occupational Safety and 
Hea1th Administration (CAL-OSHA) standards (1981) . · 
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TABLE /'. 

Permissible Exposure Limit (PEL)(l)_ mg/m3( 2) 

NIOSH 	 CAL-OSHA TLV 

Malathion (Skin)3 15 10 10 
Dichlorovos (Skin) 
Methoxychlor 
Benomyl 

1 
10 
10 

1 
10 
10 
15 (STEL)4 

Pyrethrin 5 5 
10 (STEL) 

Lindane (Skin) 	 0.5 0.5 
1.5 (STEL) 

Forma1dehyde 	 Lowest Feasible Limit 3(C)5 3(C) 

1) PEL 	 NIOSH exposure is based on a workday up to 10 hours l ong, 
whereas the CAL-OSHA and the TLV is based on an 8-hour workday . 

2) mg/m3 	 Milli9ram of substance per cubic meter of air. 

3) Skin 	 This notation refers to the potential contribution to the 
overall exposure by the cutaneous route (mucous membrane and eye). 

4) (STEL) 	 The maximum concentration of an airborne contaminant to which 
an employee can be exposed for a period up to 15 minutes. 

5) (C) 	 The maximum conce11tration of an airborne contaminant to which 

an ·employee can be exposed at any t ime. 
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B. Med ica l 

Symptoms and physical findings of dermatitis related to exposure 
to t he pesticides used at West .Foods are detailed i n Section VI-B. 
The eight workers seen by a physician subsequent to exposure to 
di azinon in the incident on May 20 had not had a prior baseli ne 
cholinesterase established, and evaluation criteria were the 
comparison of the group's cholinesterase levels immediately after 
the incident with the laboratory normal range and with their own 
cholinesterase levels drawn 15 days after the incident. 

C. Toxicological 

Potentially hazardous substances at West Foods identified duri ng 
the NIOSH investigation are listed below, with their potential 
heal t h effects. 

1) Organophosphates : malation 
dichlorvos (Vapona) 
methoxychlor 

2) Carbamates: benomyl (Benlate) 

3) Dithicarbamates: zeneb 

4) Pyrethri n 

5) Organochlorines: 1i ndane 

6) Forma1dehyde 

7) Fertilizers : urea 
ammonia nitrate 

8) Physical Hazards: Humidity 
Cold Temperaturs 
Heavy Lifting 

Dermatitis: 

Direct contact with . the following chemicals or conditions may cause 
an irritant dermatitis: malathion, methoxychlor, pyrethrin, lindane, 
Vapona, zineb, benomyl, compost, urea, ammonium nitrate, mushrooms 
chlorinated irrigation water, and elevated relative humidity, 
Sensitization (an "allergy") may develop in some workers exposed to 
malathion, benomyl, zineb, and Vapona; this can develop suddenly 
after months to years of work in contact with these substances 
during which the worker has had no symptoms. (1) 
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Systemic Effects of Organophosphates and Carbamates : 

Organophosphates and carbamates may be absorbed into the body 
through the skin, by inhalation, or by mouth. They cause 
inhibition (reduce the activity ) of an enzyme necessary to the 
normal f unctioning of t he nervous system, cholinesterase. 
Blood tests can determine the level of cholinesterase activity 
i n red blood cel ls (RBC) or in the serum; the RBC level reflect 
t he effect on the nervous system and therefore should be used 
rather than the serum level to evaluate the health of workers. 
Because of the wide variation in normal levels of cholines­
terases among individuals, a pre-exposure baseline value is 
extremely useful in evaluating cases of moderate poisoning; 
symptoms may occur in workers who do not have a baseline value 
and who present after exposure with cholinesterase levels in 
the laboratory low normal range for the general population. 

Mild effects of poisoning include headache, dizziness, nausea, 
malaise, visual disturbances and anxiety. In moderate poisoning, 
pinpoint pupils (miosis), vomiting, abdominal cramps, diarrhea, 
difficulty breathing, sweating, and tremors are seen. In severe 
cases, ataxia (difficulty wal king), respiratory paralysis, coma 
and death may occur . After cases of moderate or low levels of 
these pesticides, general CNS symptoms of headache, fatigue, 
insomnia, anxiety and restlessness may persist for weeks to 
months after the more acute symptoms have been resolved. (2) 

VI. RESULTS 

A. Environmental 

The chemical applicators wear the following protective equipment 
whenever they mix or apply pesticides: full-face respirator with 
a cannister, rubber rain gear, rubber boots and gloves. A 
chemical applicator demonstrated t he application of diazinon to 
the inlet air vents and door frames of growing houses. The appli­
cator wore proper protective equipment; however, no warning signs 
were placed outside the growing house to alert other workers that 
chemical spraying was in progress or that the room had been 
recently sprayed. 

The chemical applicators were also observed applying vapona to 
the growing house by vaporizing about 35 milliliters of the liquid 
with the use of an electric hot plate. The applicators followed 
previously established application procedures established by the 
company. Based on the application procedures and the work 
practices, worker exposure to vapona was not likely to occur. 

A review of the respirator maintenance program indicated t hat 
workers are not properly fitted for respirators, and that proper
cl eaning was not routinely performed at the end of each work day. 
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B. 	 Medical 

(1) 	Diazinon exposure on May 20 : During interviews with the 
exposed workers, all gave a h1story of symptoms of m11d 
or moderate poisoning immediately or shortly after the 
exposure; at least four of them continued to have persis­
tent headache, visual disturbances, malaise and anxiety,
RBC cholinesterase levels for the exposed workers who 
were seen by a local physician are presented in Table II. 
The normal range for the laboratory conducting the testing 
is 0. 55 - 1, 25 delta pH units (Michel method), 

TABLE II 

ERYTHROCYTE CHOLINESTERASE LEVELS AMONG 

WORKERS EXPOSED TO DIAZINON ON MAY 20, 1981 

ID NUMBER May 20/21/22 May 25 June 4 

1 
2 
3 
4 
5 
6 
7 
8 
9 

0.63 
0.69 
0.60 

0.62 
0.70 
0.62 
0.52 
0.53 

0.54 
0.58 
0.51 
0.56 

0.80 
0.86 
0.78 
0.86 
0.91 

0.85 
0.78 
0. 73 

(All values are in delta pH units) 

Al l nine of these workers' initial levels (May 20-25) fall in 
the 	low normal or below nonnal range for this laboratory.
Moreover, every one of the workers has a marked increase in 
cholinesterase levels by June 4, placing them well within the 
middle of the normal range. This strongly sugg·ests an initial 
depression in cholinesterase level with a subsequent return 
towards baseline, consistent with organophosphate poisoning 
and 	 the severe symptoms with which at least four of the 
workers initially presented. 

(2) Dermatologic examinations: 	 One female and 5 male employees 
from the picking crew were examined. One female from the 
bubble crew was also examined. All complained of itching , 
primarily of the exposed surfaces of the dorsal hands, 
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forearms and upper arms , face, neck and shoul ders , One 
employee compla ined of itching around t he waist and gro in 
as wel l . Ano t her employee complained of itching behind t he 
knees . All of t hese emp loyees complai ned that a white 
powder (ma lath ion + pyrethrin ) agg ravated their symptoms , 
Al l st ated that vacati on periods or t ime off from work 
resulted i n improvement or remis s ion of thei r symptoms. 

Five of t hese s ix emp loyees presented a simi l ar cli nical 
picture on examination, va rying only in degree and extent 
of i nvol vement . 

These cl i nical f indings included poorly marginated patches 
of dermatiti s , with dry superficial scaling and lichenifi ­
cat ion accentuated on the flexural aspects of the elbows, 
sides of the neck , waist, groin, and backs of the knees. 
These locations are not only sites for increased friction 
and rubbing of clothing against the skin but also for 
trapping and occlusion of exogenous exposures between 
cl othing and skin. One empl oyee had follicular papu les 
come up primarily over the exposed areas of the outer arms, 
shoulders , lateral chest and back; in some areas, this 
eruption appeared acneiform, but in other areas it clearly
extended beyond usual areas of acne involvement. This 
latter case did not resemble the clinical appearance of 
the previous five cases. 

None of the above employees gave a personal or family history 
of atopy or atopic dermatitis. It is concluded that the cause 
of this dermatitis is multi factorial, and has been precipitated
by combined exposure to chlorinated irrigation water, wetting 
of clothing, contact with compost, the high relative humidity
and cool temperatures inside the growing rooms, and skin 
contact with soil and malathion + pyrethrin dust. Because 
of this dermatitis, increased dermal absorption of malathion 
is possible, 

Two employees from the irrigation crew were evaluated, One 
complained of itching of the arms, while the other complained 
of general ized itching. Both attributed their symptoms to 
exposure to a mixture of zineb in water. Symptoms were worse 
when irrigation of overhanging mushroom beds was required,
permitting this solution to run back down their arms from above . 
Work practices had been changed to avoid this problem after 
their symptoms first appeared in severe form . On examination, 
one of the irrigators had dry skin, associated with keratosis 
pilar1s confined to the upper anns above the elbow. The other 
had moderate dennographism, as well as one small patch of 
numular eczema on the left lower calf, Zineb is capable of 
causing allergic dermatitis, as well as a direct contact 
irr1tat1on , The clinical picture did not strongly suggest that 
sensit1zation had occurred, and the severity of reaction of one 
of the employees is related to underlying demographism . 
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VII. RECOMMENDATIONS 

1. 	 The company shou'ld institute a fonnal respirator program in 
accordance with the Occupational Safety and Health Act (OSHA)
requirements outlined in 29 CFR Part 1910.134. The respirator 
program should include the following: proper respirator
selection, training and education of the user, fit testing, 
maintenance of equipment, proper and adequate storage, 
periodic inspection, surveillance of work area conditions, 
periodic inspection of program to determine the continued 
effectiveness and medical examination of workers using the 
respirators . 

2. 	 The company should institute a training program in English 
and Spanish for all employees on the potential health hazards 
of exposures as outlined in Section V-C above, and on the 
proper work practices which may prevent health effects . 

3. 	 The company should provide waterproof clothing covering the 
neck, arms and upper torso to prevent contact dermatitis 
among those workers who develop the condition or request 
the clothing. 

4. 	 Warning signs should be posted during the application of 
diazinon or any other chemical pesticide to the air vents 
and door frames of the growing houses . The signs should 
remain in place until a safe period of time has elapsed, 
e .g., the pesticide has dried or it is not smelled. 

5. 	 Fonnaldehyde air-monitoring should be done periodically to 
determine whether workers are exposed to these vapors which 
are irritating to the eyes, skin and upper respiratory tract 
at very low concentrations and it is considered a potential 
occupational carcinogen . 
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X. DISTRIBUTION AND AVAILABILITY OF REPORT 

Copies of this report are currently available upon request from 
NIOSH , Div is ion of Standards Devel opment and Technology, 
Informati on Resources and Di ssemination Section, 4676 Columbia 
Parkway , Cinci nnati, Ohio 45226. After 90 days the report will 
be available through the.Nati onal Technical Information Service 
{NTIS), Springfield, Virginia . Information regarding its 
availability through NTIS can be obtained from NIOSH , Publications 
Office , at the Cincinnati address . 

Copies of this report have been sent to: 

1. United Farm Workers of Ameri ca , AFL-CIO, Oxnard, California 

2. West Foods, Incorporated , Ventura, California 

3. NIOSH - Region IX 

4. CAL-OSHA 

5. U.S. Department of Labor {OSHA) - Region IX 

For the purpose of informing the affected employees, a copy of this report 
shall be posted in a prominent place accessible to the employees for a 
period of 30 calendar days. 



- -
...... -·- - -

-- -

__ ... 

-- - ­

TABLE I . 


PHASE PROCESS POTENTIAL EXPOSURE CREW 


l. 	Compost Horse manure/straw piled on compost warf, 
turned with machines. 14 day cycle. Day 
7 add nitrogen meal residues and water. 
Temperature rises to 170\)F. Compost 
surface sprayed once with vaponite and 
malathion. 

Vaponite (liquid)

Malathion 8 (") 

Urea crys ta1s 

ammonia nitrate crystals 


Compost 
( 7) 

App1i cator~. 
(3) 

II. 	Growing Room 
Pasteurization 

Pasteurize with live steam to 140"F; let 
cool until ammonia smell gone (80-90°F) 
approximately 14 days . Then just before 

­

spawn, spray with methoxychlor and 
malathion + pyrethrin dust . 

Live steam 

Methoxychlor 50% (Marlate} 

Malathion dust 5% with 


pyrethrin 1%. 

Fi l1 
{9) 

App 1i ca tors 
(3 ) 

I I I. Spawn Spawn mixed into soil with ''rototiller," 
then covered with plastic and treated 
with: 

Lindane {liquid) 

Malathion + pyrethrin dust 

Vapona {vaporization) 


Spawn 
( 8) 

I rri gators 
(15) 

1) lindane spray once on 1st day Applicators 
(3 ) 

2) 	 malathion + pyrethrin dust 
(manual applic. with back pack 
and 	wand} four times 

3) 	 vapona vaporization four times 
(every other day} 



PHASE PROCESS POTENTIAL EXPOSURES CREW 


IV. Casing Spawn bed covered with 1-1/2 layer of peat moss. 
Room sealed, C02 builds up, forces production of 
rizemore; when mycelia/rizemore visible, C02 ex­
hausted and fresh air introduced 11 shock11 

• Air
temperature drops to 60. F, shock causes fruiting. 
Approximately 7 days to rizemore, 7 days from 
shock to first "pins". Day 10 bubble crew begins 
search for verticillium (dry bubble) or mycogene 
(wet bubble). Bed irrigation with H20 + Zineb on 
day 1, day 12, then between flushes . Day 15 irri ­
gate with HzO +chlorine (bacteriocide). 

V. Harvest ing Picking is done every 2-3 days; mushrooms grow in 
"flushes" - usually 5 flushes per cycle. Apply 
pesticides as follows : 

1 ) Zineb 15 (dust ) Spray together 
) every two days 

2) Malathion + pyrethrin ) 
dust ) 

3) Vapona vaporiation 
every 2 days 

4) Zineb + H2o irrig. 
between every flush 

5) Benlate + H2o irrig. 
about twice per crop . 

VI . Pasteuri ze 
 Room "killed" with live steam+ formaldehyde to 
Room 
 145°F, cooled overnight, then dump crew removes 

earth from bed. Room is washed out and 
pateurized again . 

Ma intenance crew of 12 potentially exposed at any stage. 

Motor pool crew of five not known to be exposed to above substances. 

Zineb (liquid) 

Ch lorine ( li quid) 

Malathio + pyrethrin 
dust 

Vapona 

Zfoeb 15 (dust) 

Malathion + pyrethrin 
dust 

Vapona 

Zineb (liquid) 

Benlate ( " ) 

live steam 

fonna 1 dehyde 

13% liquid 

Irrigators 
( l 5) 

Applicators 
( 3) 

Case 
(7) 

Bubble 
( 15) 

Pickers 
( 120) 

I rri 9ators 
( 15) 

Applicators
( 3) 

Bubble 
( l 5) 

Pickup 
( 13) 

Dump 
(7) 



DEPARTMENT OF HEALTH ANO HUMAN SERVICES 
PUBLIC HEALTH SERVICE 


CENTERS F OR OISIASI CONTROL 


NATIONAL INSTITUTE FOR OCCUl'ATIONA L SAFETY ANO HEALTH 


ROBERT A TAFT LABORATO RIES 


~76 CO L.UMB IA l'ARKWAY, CINCINNATI. OHIO 45229 


OFFICIAL BUSINESS Th ird Class Mail 
l'OSTAGE ANO FEES l'At 
U.S. OEl'AATMENT OF HPENALTY FOR l'RIVATE USE. S300 

HHSlM 


	Health Hazard Evaluation Report



