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PREFACE 


The Hazard Evaluations and Technical A~sistance Branch of NIOSH conducts field 
investigations of pos5ible 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 hygiene 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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HE 80-231.:.835 NIOSH INVESTIGATORS: 
MARCH 1981 Paul Pryor, M.S., IH 
TECHNOLOGY PRODUCTS, INC. 
LONGMONT, COLORADO 

I. SUMMARY 

In August l9g0 the National Institute for Occupational Safety and 
Health (N IOSH) received a request to evaluate noise exposure at Tech­
nology Products, Inc., Longmont, Colorado. The request originated out 
of the employer•s concern regarding the noise produced while recycling 
(via grinding) various plastic and rubber waste materials. This opera­
tion is normally performed by one employee and the concern was that 
this employee, as well as other employees in the immediate area, were 
being exposed to excessive noise levels during this operation. 

Personal time-weighted average (TWA) noise levels and. area noise level 
sampling was performed in order to evaluate the potential exposure · 
Two separate grinding machines, in separate buildings, were evaluated 
during the survey period. Eight personal noise samples were taken and 
the values ranged from 83 dBA for 15 minute .samples to 99.3 dBA for 120 
minute samples. Two of the personal TWA noise levels did exceed the 
NIOSH criteria of 95 dBA for 2 hour exposure periods. 

On the basis .of the data obtained in this investigation, NIOSH 
determined that noise exposures from the grinding processes were 
above applicable criteria. Based on the resu l ts of this investiga­
tion,. a health hazard did exist at the time of this survey from the 
physical agent in question. Therefore, the potential for temporary 
hearing loss is likely and recommendations to resolve this concern 
are included in Section VIII of this report. 

KEYWORDS: SIC 3070 (Miscellaneous Plastics Products), Noise, Polycarb­
LEXAN, Volox, Polysulfane, Polyvinyl chloride, Polyethylene 
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II. INTROEHJE:TION . 

In August 1980 NIOSH received a request pursuant to Section 20(a)(6) of 
the Occupational Safety and Health Act of 1970 from a representative of 
Technology Products, Inc., Longmont, Colorado. The request was to 
determine if there was a health hazard at that plant from expos~res t9 
excessive noise levels created during the grinding/recycling of plastic 
and rubber materip.ls. An envi.ronmental survey was conducted on 
November 7, 1980, to' eval,4a'te the potential noise . exposures. 

III. BAE:KGRO~ND 

Technology Products, Inc:, has been in operation for approximately five 
years and produces · various products made from extrusion operations 
(injectiori molding·~achine~). There are approximately 40 employees who 
normally work during·one of three shifts. Among the different products 
produced at Technology Products are wall brackets for telephones, sy­
ringes, medical thermoc9up·1ers, knife handles, baby buggie tires, etc. 
There ar·e. a. var.iety of different materials used to produ~e ·the products 
and these range fro~ soft rubber materials to extremely hard durable 
type plistic ~ateiiils. Included in this group are Volox, polysulfane, 
polyv1nyl chlbrid_e,, polyethylene, and Polycarb-Lexan type materials. 

. . 

There are four grinding machines at Technology Products. The level · of 
noise produced during a grinding operation is dependent on the shape 
and hardness of the material being ground/recycled. The grinding pro­
cess is performed when waste materials can be reused in the ·production 
of a product. This job is normally performed by one person either dur­
ing a production run or when. ei:io·ugh waste has accumulated from past 
jobs. The accumulated waste materials are normally ground every other 
week and th~ time required to perform this job varies according to the 
amount of material collected. However, the grinding operation nor­
mally does not take more tiian 1-1/2 to 2 h·ours to complete. During the 
survey it was determined that the LEXAN type material is reground .most 
often. This js used in the manufacturing of the wall brackets, sy­
ringes~ medical thermocouplers, etc. This material is considered the 
hardest type of plastic being used at Technology Products, and thus, 
between the variety of shapes described above and the quality of this 
material, it was thought to be the highest noise producer. The only 
other task performed by the operator in regards to this process is the 
cleaning of the machine after every grinding operation and sharpening 
the grinding blades as needed. 

IV. ENVIRONMENTAL DESIGN AND METHODS 

Eight personal TWA noise levels .were taken using noise dosimeters which 
register on a memory cell the average dose or noise level received dur­
ing the exposure period. These cells are then calculated on a read-out 
unit for the average exposure value for the period in question. Thirty 
general room noise levels were evaluated using a Type 1565-B Sound. 
Level Meter in the A-weighted (slow response) network. 

http:materip.ls
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There are four grinding machines at Technology Products. However, only 
two of these were evaluated during our survey an9 these machines are 
considered to be the two ·loudest. One machine i·s located in one build- · 
ing and the other is in a· separate building. The noise levels produced 
from each of these .machines were evaluated by placing a dosimeter on 
the grinding operator, as ~ell as by placing dosimeters on those em­
ployees w~rking in the immediate area. The materials evaluated during 
the survey period were considered to be the hardest/loudest noise pro­
ducing (LEXAN) and the least noise producing (soft-PVC). The cleaning
of the grinding machines was also included in the noise evaluation be­
cause it was a major contributor to the overall noise produced in these 
departments. 

V. EVALUATION CRITERIA 

Exposure to high leve l s of noise may cause temporary or permanent hear­
ing loss. The extent of damage depends primarily upon the intensity of 
the noise and the duration of the exposure. · There is abundant epidemi­
ological and laboratory evidence that protracted noise exposure above 
90 decibels (dBA) causes hearing loss in a portion of the exposed popu­
lation. 

OSHA's existing standard for occupational exposure to noise (29 CFR 
1910.95) specifies a maximum permissible noise exposure level .of 90 dBA 
for a duration of 8 hours, with higher levels allowed for shorter dura­
tions. NIOSH, in its Criteria for a Recommended Standard, proposed a 
limit of 5 dB less than the OSHA standard. 

Time-weighted average noise limits as a function of exposure duration 
are shown below: 

Duration of Exposure Sound Level, dBA 
(hours/day} NIOSH OSHA 

16 80 
8 85 90 
4 90 95 
2 	 .95 100 
1 100 105 

1/2 105 110 · 
1/4 110 115* 
1/8 115* 

140 dB** 

* 	 No .expo..sure. to .continuous noise above 115 dBA. 

** 	No exposure to impact or impu'.1 se noise above 140 dB peak sound 
pressure favel (SPL). · 

When wor~ers are exposed to sound levels exceeding the OSHA standard, 
feasible engineering or administrative controls must be implemented to 
reduce levels to· permissible limits. OSHA has. recently issued (al­
though still in administrative review) a hearing conservation amendment 
to 	its noise standard. For workers exposed at or above a TWA of 85 dB, 
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the amendment will require noise exposure monitoring, employee educa­
tion~ and audiometric testing. Review of audiograms have to be made by 
an audiologist or otolaryngologist or a qualified physician in their 
absence. Employees also must be notified of monitoring results within 
21 days. Emplo¥ee records must be kept by the employer for up to five 
years after termination of employment. Finally, for those employees 
exposed to noise levels e~ceeding 90 dBA for eight hours and/or where 
audiometric testing results indicate a hearing loss, ear protection 
must be worn. 

VI~ ENVIRONMENTAt RES~lTS 

A total of eight personal noise (TWA) samples· and 30 area noise level · 
measurements were taken during the survey period. Two of the person.al 
(dosimeter) TWA noise levels did exceed the NIOSH criteria of 95 dBA 
for 2 hour exposure periods. The remainder of the personal TWA noise 
values showed levels below the criteria established for this 
investigation (refer to Table 1). 

The area noise level measurements taken ranged from 84-110 dBA with the 
mean of 88.9 dBA in the various areas evaluated (refer to Figures 1 and 
2). 

VII. DISCUSSION AND CONCLUSIONS 

During this investigation it was determined that a health hazard exis­
ted to the grinding and injector operator. This is based on the samp­
ling period of 120 min~tes which resulted in noise levels of 99.3 dBA. 
Based on the high noise levels obtained during the survey for the two 
operators it does appear that temporary hearing loss is likely. Thus, 
hearing protection should be implemented and/or maintained for the 
grinding operator and those employees working in the immediate area if 
grinding of the harder plastics occurs for two hours or longer. There­
fore, since t~~re are two other grinding machines which have noise 
dampening materials installed in them these should be considered for 
use ~hen the harder types of plastics are ground. 

VIII. RECOMMENDATIONS 

In view of the findings of NIOSH's environmental study, as well as per­
sonal communications with individuals at Technology Products, Inc., the 
following recommendations are made to provide a better work environment 
for the concerned employees: 

1. 	 Whenever possible the grinding ~achines w{ih .the ~oi~e dampening 
materials should be used to grind those materials that are known to \ 

produce high noise levels, i.e., the (E~~N. gr~ndiri~ ~ppeared to be 
the highest noise producer, and therefore, the machines with the 
noise dampening material should be used to grind this material. 

2. 	 An ~lternative method to reduce the noise exposure i~ to reduce the 
grinding period, i.e., when .grinding the harder materials the 

· . operator should 1 imit the gri nd\n~ of this ·mate)'.' i a 1 ·to l hour. 
Thus, based on the mean ( 9_9. 3 dBA) level found during our 
evaluation, by reducing the grinding period this would limit 
exposure to the operator below NIOSH 1 s recommended criteria. 

http:person.al
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3. 	 All the grinding machines should have their blades sharpened on a 
regular basis in order to facilitate the grinding process and thus 
reduce the ·noise levels. · 

4. 	 Due to the potential for temporary hearing . loss, it is r.ecommended 
that all personnel ~erforming the grinding operation, as well as 
those around the operation, should wear hearing protection during 
this process. 

. 
5. 	 Employees involved in the grinding operation should 

~ 

wear eye pro­
tection. This can either be safety glasses with side shields or 
goggle-type safety glasses. 

6. 	 The vacuum cleaner used to clean the grinding machines was a defi ­
nite source of noise (94-95 dBA) and this machine lacked a cover 
over the motor. Therefore, this cover should be replaced in order 
to reduce this source of noise. 
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XI. DISTRIBUTION ANO AVAILABILITY 

Copies 6f thi s report are currently available upon request from. NIOSH, 
Divis i on of Technical Services, Information Resources and Dissemination 
Section, 4676 Columbia Parkway, Cincinnati, Ohio 45226. After 90 days 
the report will be available through the National Technical Information 
Service (NTIS), Springfield, Virginia . Information . regarding its 
availability t hrough NTIS can be obtained from NIOSH, Publications 
Office, at the Cinc i nnati address. 

Copies of this report 
~ 

have been sent to: 

l. Technology Products, Inc . 
2. U.S. Department of Labor/OSHA - Region VIII . 
3. NIOSH - Region VIII. . 
4 . Colorado Department of Health. 
5. State Designated Agency. 

For the purpose of informing effected employees, a copy of this report 
shall be posted in a prominent place accessible to the employees for a 
period of 30 calendar days. 
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TABLE 1 

NOISE DOSIMETER LEVELS 

Technology Products, Inc. 
Longmont, Colorado 

November 7, 1980 

Sample Sampling Time 
Job/Task 0escription NtJmber (minutes) 

Noise Level 
dBA 

Grinding Operator-Main Bldg.* 
Injector Operator-Main Bldg. 
Maintenance Operation-Main Bldg. 
Grinding Operator-Main Bldg. 
NIOSH Investigator 
Grinding Operator-North Bldg.** 
Injector Operator-North Bldg. 
Injector Operator-North Bldg. 

N-1 
N-2 
N-3 
N-4 
N-5 
N-6 
N-7 
N-8 

120 
120 
120 
120 
120 
60 
60 
60 

99.3 
99.3 
92.2 
92.6 
83.3 
94.7 
88.3 
83.3 

EVALUATION CRITERIA 

*Grinding LEXAN 
**Grinding PVC 

(NIOSH): 	 (8 hour TWA) 
(60 minutes) 
·( 120 minutes} 

85 dBA 
100 dBA 
95 dBA 
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"FIGURE 1 


Noise Levels {Main Building) 


Technology Products, Inc. 

Longmont, Colorado 

{-- --------·--------- ­• (88-95 dBA) 

INJECTION 
MOLDING 

MACHINE NO. 5 

(90-110 dBi\) X Opera·~or 

GRINDER 

(93-105 dBA) opei-~tor X r-]
{90-110 dBA) ~~. 

--·--- ­
INJECT ION 

MOLD I.NG 
MACHINE NO. 4 . 

Operator · X 
. (85-92 dBA) 

. ... .. 
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FIGURE 2 

Noise Levels (North Building) 

Technology Products, Inc . 
. · Longmont, Colorado 
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