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SUMMARY DETERMINATION 

Section 20 (a) (6) of the Occupational Safety and Health Act of 1970, 
29 u.s.c. 669 {a) (6), authorizes the Secretary of Health, Education, and 
Welfare, following a written request by any employer or authorized repre­
sentative of employees, to determine whether any substance normally 
found in the place of employment has potentially toxic effects in such con­
centrations as used or found. 

The National Institute for Occupational Safety and Health (NIOSH) 
received such a request from an authorized representative of employees 
of Keener Associates alleging exposures to ammonia from the micro- · 
duplicator and exhaU'St fumes from trucks in an adjoining _garage. 

The Occupational Health Standards promulgated by the U. s. Depart­
ment of Labor (Title 29, Code of Federal Regulations, Chapter XVII, 
Part 1910. 93 entitled "Air Contaminants") applicable to substances of 
this evaluation are a.g follows: 

Substance 
Eight-Hour Time­

Weighted Concentration 

p.p.m. a mg/I\~ b 

Ammonia 
Carbon Monoxide 

50 
50 

35 
55 

Occupational health stanclards are estnblished at levels designed to 
protect workers occupationally e:i-:posed to a substance on a 8-hour per 
day, 40-hour per week basis over a normal working lifetime. 

a 
p. p. m. - parts of vapor or gns per million parts of controninated air 

by volume at 25°C and 760 mm Hg pressure. 

bmg/M~ - approximate milligrams of componnd per cubic meter of air. 
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Additionally, The American Conference of Governmental Industrial. . 
Hygienists (ACGIH) has recommended changes in the Threshold Limit 
Value (TLV) based on recent evaluations to the following level: 

Ammonia 25 ppm 18 mg/M3 

The NIOSH investigator made a preliminary survey on August 11, 
1972. Structural changes had eliminated the loading docks; thus re­
moving the potential hazard from exposure to exhaust fumes by cars and 
trucks making pick-ups and deliveries. An exhaust duct had been in­
stslled to remove ammonia vapor from the microduplicator and discharge 
the effluent to the outside atmosphere. 

An environmental survey was made Janua:ry 3, 1973, when the 
microduplicator was operating continuously. The exhaust system was 
adequate to remove all ammonia vapors. No hazards to the health of 
any employee were observed during these two surveys. 

Based upon the results of the investigations reported above, it is 
concluded that substance, ammonia and carbon monoxide are not toxic 
as normally used or found in the work place. 

Copies of the "Summary Determination", as well as the Complete 
Report of the evaluation are available from the Haza.rd Evaluation Services 
Branch, NIOSH. Copies of both have been sent to: 

a) Keener Associates, Inc. 
b) Authorized representative of employees 
c) U.S. Department of Labor, Region m 

For purposes of informing the approximately 7 affected employees, 
the employer will promptly "post" the Summary Determination in a pro­
minent place (s) near where employees work for a period of 30 calendar 
days. 
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n. INTRODUCTION 

Section 20 (a) (6) of the Occupational Safety and Health Act of 1970, 
29 u.s.c. 669 (a) (6), authorizes the Secretary of Health, Education, and 
Welfare, following a -written request by any employer or authorized rep­
resentative of etnployees, to determine whether any substance normally 
found in the place of employment has potentially toxic effects in such 
concentration as used or found. 

The National Institute for Occupational Safety and Health (NIOSH) 
received such a request from an authorized representative of employees 
of Keener Associates alleging exposure to ammonia and automobile or 
truck exhaust in the work room. 

Three separate or unrelated activities are conducted. (a) Educational 
Film - Audio-Visual (Black and White, color, still or animated) are pro­
duced in the studios on the upper floor. Administrative offices are also 
located here. (b) Microfilm Production. Microfiche and microfilm, 
both 16 and 105 mm are produced from copy and developed, duplicated or 
further processed according to customer's requirements. This activity 
occupies about 60% of the grade ( or lower) floor. (c) Offset Printing. 
Four offset printing presses and auxilllary equipment for jobbing oper­
ations occupied the remainder of the grade floor. The alleged exposure 
to ammonia from the microduplicator and exhaust fumes from cars and 
trucks occurred in the microfilm production area and print shop respec­
tively on the grade floor. 

Keener Associates who, apparently, occupied only half of the build­
ind I acquired the use of the entire building after the request for hazard 
evaluation was made, and made structural changes to eliminate the load­
ing docks ( and/or adjoining garages ) and, in the course of rehabilitation, 
installed an exhaust system to remove the ammonia vapors from the micro­
duplicator. 

No employees in the print shop are now e2..-posed to exhaust fumes 
and only one employee I the microduplicator operator, is directly exposed 
to ammonia vapors. 
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m. BACKGROUND HAZARD INFORMATION 

A. Standards 

The Occupational. Health Standards as promulated by the U.S. De­
partment of Labor (Title 29 Code of Federal Regulations, Chapter XVIl, 
Part 1910, Subpart 1910. 93, entitled, "Air Contaminants") applicable to 
substances of this evaluation are as follows: 

Eight-Hour Time-
Substance Weighted Concentration 

p. p. m. mg/"Ji3 b 

Ammonia 50 35 
Carbon Monoxide 50 55 

Occupational health standards are established at levels designed 
to protect workers occupationally exposed to a substance on a 8-hour per 
day, 4o-hour per week basis over a normal working lifetime. Addition­
ally, The American Conference of Governmental Industrial Hygienists 
(ACGilI) has recommended changes in the Threshold Limit Value (TLV) 
or health sta,ndards based on recent evaluations to the following levels: 

Ammonia· 25ppm 18mg/~ 

p. p. m. - parts of vapor or gas per million parts of contaminated air 
by volume at 25°0 and 760 mm Hg pressure. 

mg/M3 - approximate milligrams of compound per cubic meter of air. 

B. Toxic Effects 

ANHYDROUS AMMONIA: 

1. Inhalation: Anhydrous ammonia is a strong respiratory 
irritant. While the irritating effects serve as an excellent warn­
ing of a contaminated atmosphere, sudden accidental sprays of 
liquid anhydrous ammonia can cause acute respiratory exposures. 

2. Skin Contact: First and second degree burns result whenever 
liquid anhydrous ammonia comes in contact with tissue. These are 
similar to other alkali burns and are often severe. If extensive, 
they may be fatal. 

r. 
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3. Eye Contact: Liquid anhydrous ammonia causes burns when in 
contact with the eye. Eye injury, while not a threat to life is a most 
serious source of permanent disability. Blindness may follow serious 
eye burns from liquid ammonia. 

Automobile or truck exhaust: 1. The contaminants present in auto­
mobile exhausts are carbon monoxide, carbon dioxide, oxides of nitrogen, 
aldehydes and hydrocarbons. Carbon monoxide is, however, the most 
prevalent of these toxic gases emitted from gasoline engines. 

2. Carbon monoxide, a colorless, odorless and tasteless gas exerts it's 
harmful effects by combiningwith hemoglobin in red blood cells and dis­
placing oxygen which is vital to tbe tissues. This results in chemical 
asphyxiation. Symptoms caused by the gradual increase of the percentage 
of carboxyhemoglob:in in the blood are headache, at lower saturation levels, 
becoming more severe at the higher levels, and resulting in coma with 
intermittent convulsions at high blood saturation levels. At very high 
levels, there is respiratory failure and death. In essence, the toxic 
effects of carbon nionoxide depend upon the duration of exposure and the 
concentration inhaled. 

IV. HEALTH HAZARD EVALUATION 

A. Initial Visit - Observational Survey 

A health hazard survey was made on August 11, 1972 of all activ­
ities performed at this location of Keener Associates by NIOSH Region m 
industrial hygienist, Mr. Albert Maier. The reason for the survey was 
explained to , President, who was given a copy of the 
act along with official notice of the Health Hazard Evaluation. 

Mr. explained that the corporation had recently acquired 
the entire building and that rehabilitation had been in progress for several 
weeks and would continue until the building was revamped to meet pre-
sent production requirements. Mrs. of the clerical staff 
was asked to represent the employees and accompanied Mr. and 
Mr. Maier during the walk-thru survey. 

No health hazards were found during this survey. The studio was 
shooting black and white stills using photo flood lights; Loading docks 
and/or garages .had been eliminated by structural changes; the printing 
shop was free of hazards and the microduplicator, the source of ammonia 
was not operating. 

{ 
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A final survey was then scheduled for a later date at a time when 
the microduplicator would be operating. 

B. Environmental Evaluation 

The final survey was made as scheduled on January 3, 1973, at 
which time the microduplicator was operating. 

Mr. , General Manager and production super-
visor escorted the industrial hygienist through the building and furnished 
information for the completion of the NSN Hazard Survey Form. 

Audio-Visual Studies 
No hazards were found in the production of the educational audio­

visual film. Flood lamps were used for lighting no carbon-arc or other 
hazardous intense light source were in use. 

Microfilm Production 
One Dietzgen Microfiche camera, 3-Kodak.#600 Rotary micro­

film cameras, 3-Kodak - RV-2 Planetary microfilm cameras and 1-
Kodak MRD-2 Planetary microfilm camera was in use copying various 
articles, books, drawings ,or documents. 

An Allen 105 mm and a Houston 16 mm microfilm processor were 
in use for developi.ng the microfilm. Chemicals used were solium 
carbonate pre-wash, a developer, Metacomet, and fixer, ·sodium thio­
sulfate. Film was fed into the machines on rolls and were removed on 
rolls automatically. Very little surface area was presented and pro­
visions were made for the removal of heat from the dryer. No chemical 
fumes were present. 

A microduplicator, Columbia Broadcasting System Model 303, which 
requires anhydrous ammonia for it's operation, is used to duplicate small 
microfilm automatically. This machine was the source of ammonia fumes 
and, apparently, the most noxious vapor encountered in the work place at 
the time of the request for a health hazard evaluation. 

No trace of ammonia could be detected by MSA Detector Tubes for 
ammonia, therefore, further sampling for ammonia was unnecessary. 
Smoke tubes were used, however, to observe the air flow at the slots 
of the microduplicator. The smoke was drawn in at a rapid rate­
proving that the ten-inch diameter flexible exhaust duct was performing 
properly. An attempt was made to measure air velocity and total air 
flow. This could not be done with any degree of accuracy as the slots 

http:developi.ng
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were too small to accept a probe and the discharge on the outside of the 
building was too high to be reached without a ladder. 

The present exhaust system was adequate to effectively remove 
all traces of ammonia. ~ the present operator, 
who was :Interviewed privately ag:reed with this conclusion. 

Offset Printing 
Four offset printing presses ( 3-ea. A.B. Dick Model 326 and 1-ea. 

ITEK Model 117) were used for job printing in a shop physically separated-~ 
from the microfilm processing department on the grade floor. 

One camera ( Q-I ) and two plate makers ( 1 - ITEK Plate Master 
fll-17 and 1-A.B. Dick 1675 electrostatic plate maker ) were used for 
making the master plates. 

L ' 
~ 

Conditions were satisfactory, no health hazards were found in this 
shop. 

It was apparent that alterations eliminated the loading docks and/or 
adjoining garage therby elim:fnatfug idling cars and trucks -within the build­
ing which was one of the two hazards included in the request for hazard 
evaluation. 

V. CONCLUSIONS 

Structural changes have eliminated the lea.cling dock and a ten inch 
exhaust duct has been provided which effectively removes all ammonia 
vapors. Conditions are now satisfactory and present no potential hazard 
to the health of any employee at this time from exposure to ammonia and 
carbon monoxide as normally used or found. 

VI. RECOMMENDATION 

1. Provide one full face gas mask with anhydrous ammonia refill 
canisters for emergency use. ( ~ee ANSI Standai,i K61. l-1972 for details) .• 
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