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L. Cadwallader, R. Pawelko 

 

Abstract.  This case history describes the inspections performed and actions taken 

to prove that an older laboratory hood would continue to provide adequate 

protection for workers. 

 

Introduction.   

 

The Safety and Tritium Applied Research (STAR) facility at the Idaho National 

Laboratory (INL) has several laboratory chemical hoods that are primarily used for 

tritium permeation experiments with fusion materials rather than chemical 

manipulations.  The basic functions of a laboratory chemical hood are to capture, 

confine and expel emissions generated by experiments in the hood.  During an 

experiment safety review in the early spring of 2015, a reviewer questioned 

whether the older laboratory chemical hood would still offer the expected level of 

protection.  The hood, a constant air volume unit, was installed in 1986.  This paper 

discusses the actions taken to prove this hood is safe for continued use.  The 

laboratory chemical hood is shown in Figure 1 and its exhaust fan is shown in Figure 

2. 

 



 

Figure 1.  The Permalab Equipment Corporation laboratory hood at STAR. 

Note that some of the experiment structure is less than the recommended 6 inches 

from the sash.  This placement was tested with a smoke generator and no eddies 

were noted around the metal struts.  The main experiment is located more than 6 

inches behind the sash. 



 

Figure 2.  The exhaust fan and duct work for the laboratory chemical hood.  The fan 

and motor casing (upper center of photo) is light blue mounted on the wall, and the 

duct work to the right of the motor is covered with white insulation. 

 

Acquisition of Laboratory Chemical Hood Documentation 

 

The first action was to review documentation on the laboratory chemical hood.  

Unfortunately, no documentation was found in STAR records since the hood 

predated the inception of STAR in 1989.  The hood itself was searched but no 

nameplate, no manufacturing date, or other information could be found.  The lab 

manager then queried INL personnel who visit multiple lab buildings and was able 



to find an identical hood purchased from the same manufacturer at nearly the same 

time; this hood was still in use at another INL building.  Documentation on that hood 

was shared, and the information was placed in STAR records.  The laboratory 

chemical hood in Figure 1 is a Permalab Equipment Corporation hood, but in the 

time since hood installation this company has ceased to exist.  Permalab 

recommended following the Scientific Apparatus Makers Association (SAMA) 

maintenance practices from 1982.1  In 2011, SAMA became the Laboratory Products 

Association, which does not write standards or practices on lab equipment.  

Literature searches were carried out, but little guidance on hood maintenance or 

inspection was found.  The most notable and useful references found were a text by 

Saunders2 and an Environmental Protection Agency document.3  The hood in STAR 

was labeled as a Permalab hood. 

 

Hood Inspection by the Lab Staff 

 

Next, a thorough inspection of the hood was carried out.  The paint on the hood is 

intact, no external rust was evident on top or anywhere else on the hood.  Bare 

metal surfaces also exhibited no rust, corrosion or mechanical damage.  Walls of the 

hood were gently flexed by hand to verify that the metal was ductile and not 

internally rusted.  The kynar coating on the work surface was examined; it has some 

shallow depth scratches but no signs of rust from the steel floor beneath the coating.   

 



Hood lighting is provided by a single incandescent light bulb.  The bulb and its glass 

globe, as well as the light fixture, were inspected.  The globe was intact and it was 

wiped down but was found to be clean in its current condition.  The circular rubber 

gasket for the globe was examined, was still compressible, and was not cracked, and 

so was judged to be within its useful life.  The metal light fixture has no markings 

and a conclusion was reached that while this light is perhaps ‘vapor proof’ it is not a 

listed, approved explosion-proof light.  The 100 Watt bulb was working and remains 

in service. 

 

The sash counterweight uses plastic-coated stranded metal cables and plastic 

pulleys.  These were examined and were in good condition; the cable coatings were 

not scratched or scored, the metal cables appeared bright under their plastic 

coatings, and the pulley wheels were intact with no nicks, cracks, or missing plastic.  

Facility Maintenance Management was asked to have a mechanic apply some light 

machine oil on the pulley axles since the sash was a bit resistant to up-down travel.  

The sash window was inspected, and it was not cracked or discolored, and did not 

have any scratches or other surface damage.  Over the course of the inspection, old 

stickers were removed and some cleanup was performed on the hood. 

 

Hood Ventilation System Inspection 

 

The original Dwyer manometer on the front of the hood to indicate air flow was no 

longer operational, it had apparently lost its fluid over time.  The INL operating 



procedures allow laboratory chemical hoods from before the year 2000 to use 

telltale streamers affixed to the lower part of the sash to visually indicate air flow 

and direction rather than instrumentation means of determining air velocity.  This 

older hood qualifies in that regard; the lower cost approach of using telltales was 

applied.  Some of the staff members also find a telltale to be more convenient to see 

than the manometer.  The manometer was marked out of service, and new telltales 

were installed on the laboratory chemical hood sash.  

 

Facility Maintenance Management was asked to examine the ventilation equipment.  

They stated that the exhaust duct and fan were in good condition.  The fan bearings 

are periodically lubricated and the fan belt is inspected.  The laboratory chemical 

hood has an air switch in the exhaust flow line, when air flow goes to zero while fan 

power is available, the switch activates an audible alarm.  The Facilities personnel 

tested this alarm and no sound was emitted.  They determined that the audible 

alarm had failed, and it was replaced with a new vibrating plate-type alarm horn.   

 

Hood Industrial Hygiene Inspection 

 

The Lab Space Coordinator requested that an Industrial Hygienist (IH) perform an 

inspection of the air flow through the hood.  This is typically done once every twelve 

months but in this case an additional visit was warranted.  The industrial hygienist 

performed a qualitative test, which is the standard test at INL.  The more rigorous 

quantitative test from ASHRAE 110 uses a manikin and tracer gas,4 as described by 



Saunders.2  For the INL hood test, the IH first viewed the telltales to check for air 

flow directionality and for flutter to indicate air flow.  Then a smoke generator was 

used for a visual test of air flow.  Smoke was introduced from under the air foil and 

at the edges of the sash as well as in front of the sash.  The smoke showed travel in 

to and through the hood; it did not spill smoke as discussed in safety evaluation of 

hoods.5  Then the IH used a TSI Alnor velometer to take air velocity readings at 

several positions across the width and height of the sash opening.  The sash was 

open to 19 inches for the air velocity readings.  This height has been determined to 

protect the breathing zone of workers using the hood.  The individual readings were 

recorded and an average velocity was calculated.  INL defines laboratory chemical 

hoods as Class A and Class B from a lab ventilation standard.6  INL requires that a 

Class A laboratory chemical hood average face velocity be between 80 and 150 

feet/minute (fpm) for safe operation.  The hood met this requirement and read an 

average of 132 fpm, and was thus determined to be safe and protective, regardless 

of its age.  As an additional test, the IH read the air flow with the hood fan off but the 

downstream fans to the 70-meter ventilation stack running.  It was found that the 

stack fans draw an average 94 fpm through the hood, meaning the hood still meets 

the INL requirement for a Class A laboratory chemical hood even if its dedicated fan 

has failed.   

 

Hood Electrical System Inspection 

 



An INL electrical engineer who is also an expert in electrical code compliance was 

consulted about hood safety.  He identified the electrical circuits that power the 

hood receptacles and the hood exhaust fan.  All was in order with the electrical 

panel.  He next asked if the hood was properly grounded.  An electrical ground test 

with a Fluke 87 III multimeter set on the Category III resistance setting was used to 

test the resistance between the ground wire of the 208 Volt and 120 Volt outlets on 

the side panel of the hood and the bare steel airfoil.  The readings were 0.2 ohms for 

each outlet to the airfoil.  This reading of 0.2 ohms is a low resistance that indicates 

a good ground exists between these locations.  This verification check satisfied the 

electrical safety expert that the hood was properly grounded for electrical safety.  

This grounding is also a convenience to the experimenters since no additional 

ground line needs to be installed from the building ground terminal to any electrical 

equipment used in the hood.  All electrical circuits to the hood were verified to be in 

working condition. 

 

Hood Fire Safety Inspection 

 

An INL fire protection engineer visited STAR to perform an inspection of the 

laboratory chemical hood.  He based his inspection on NFPA 45, chapter 7 for 

laboratory chemical hoods.7  The hood is continuously ventilated even though there 

are no chemicals present.  The exhaust duct is constructed of steel sheet metal, the 

hood is not near facility ventilation diffusers.  The hood has its own dedicated 

exhaust ventilation line, it is not manifolded within the building.  The interior finish 



was also inspected and no deficiencies were found.  The fire protection engineer 

stated that the hood appeared to be fire safe and would be safe to use. 

 

Conclusions 

 

All of these activities were recorded in notebooks kept by STAR personnel.  

Additional safety reviews of the experiment to be placed in this laboratory chemical 

hood queried the results of the hood examination.  The actions taken as part of this 

work, especially the inspections and horn replacement, proved and documented 

that the hood was in good condition and would continue to provide for worker 

safety.  As a result of these efforts the safety experts in the review agreed that the 

laboratory chemical hood was safe to use for experimentation at present and in the 

foreseeable future.  The hood was used for the experiment in the spring and 

summer of 2015. 
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