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APPENDIX G 
AIR MONITORING PLAN FOR  

INDUSTRIAL CHEMICALS (PARSONS ES) AND CHEMICAL 
AGENTS (ECBC) 

INTRODUCTION 
There are two separate groups of chemicals (i.e., chemical agents and industrial 

chemicals or aromatic/chlorinated solvents) which are potentially present at the Fort 
McClellan sites.  During activities that disturb the surface, the air at these sites will be 
monitored to identify any changes in existing conditions.  Observation will be used to 
identify unusual conditions such as visible vapors and discolored liquids and solids.  Air 
monitoring will be used to identify and quantify airborne concentrations of the following 
potential contaminants: 

• Chemical Agents - mustard, Lewisite, and breakdown products; 

• Ionizable volatile and semi-volatile organic vapors; and 

• Particulate matter. 

AIR MONITORING RESPONSIBILITIES 
There are two different organizations (i.e., Parsons ES and ECBC) which will be 

responsible for monitoring industrial chemicals and chemical agents at the Fort 
McClellan sites.  Plans and procedures for this monitoring is included in the documents 
attached to this Appendix as described below. 

Industrial Chemicals/Particulates 
Parsons ES personnel will perform on-site air monitoring for particulate matter and 

industrial chemicals.  Monitoring procedures for these potential contaminants are 
provided in Appendix G-1 -- “Parsons ES Monitoring of Industrial Chemicals and 
Particulates.”  Monitoring for these potential airborne contaminants is described in the 
following paragraphs. 

• Particulate Matter.  A real-time aerosol monitor (Mini-ram) will be used to 
monitor airborne particulate in the contamination reduction zone.  These 
measurements are needed to ensure that dust and other particulate matter are not 
being generated/released from site activities in excessive quantities. 

• Photoionization Detector (PID).  A 11.7 eV PID will be used to monitor total 
organic contaminants present in the air at Fort McClellan sites.  Readings will be 
used to determine if respiratory protection must be worn by personnel working 
in the CRZ.  PID monitoring will be performed in personnel breathing zones 
during site operations and upwind/downwind within the CRZ. 

• Draeger Detector Tubes.  Detector tubes for benzene and trichloroethylene will 
be used to qualitatively analyze whether PID readings are the result of aromatic 
or chlorinated contaminants. 
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Recovered Chemical Warfare Material (RCWM). 
ECBC will provide air monitoring of recovered chemical warfare material (RCWM) 

at Fort McClellan sites.  A copy of the plan and the plan appendices prepared by ECBC 
for this monitoring is included as Appendix G-2 to this appendix (i.e., ECBC 
“Monitoring Plan for Fort McClellan, Alabama”).  The air monitoring equipment and 
methods in this plan includes the following: 

• MINICAMS for near real-time (NRT) monitoring of RCWM; 

• Depot Area Air Monitoring System (DAAMS) and Real Time Analytical 
Platform (RTAP) for low-level detection of RCWM; and 

• Fenceline Open-path Fourier Transform Infrared Spectrometry (FTIR) for the 
detection of RCWM above the airborne exposure limits (AELs) along the entire 
path of the FTIR - as an adjunct to MINICAMS. 

SPECIFICS OF AIR MONITORING 
Details and specifics of air sampling/monitoring, calibration requirements, and the 

recording and reporting are discussed separately in Appendix G-1, Industrial 
Chemicals/Particulates, and Attachments A and B; and Appendix G-2, RCWM. 
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ATTACHMENT A 
STANDARD OPERATING PROCEDURE FOR 

HNu  OPERATION 

1.0 PURPOSE 
The purpose of this procedure is to provide a description of, and technical guidance on, 

the screening method to measure the sum of all photoionizable hydrocarbons. 

2.0 SCOPE 
This procedure provides a description of the principles of operation, instrumentation and 

calibration for the operation of a HNu  photoionization detector (PID). 

3.0 REQUIREMENTS 
This Standard Operating Procedure (SOP) will be used as a screening method to measure 

the sum of all photoionizable hydrocarbons at Fort McClellan sites.  The methods described in 
the SOP will be followed unless field conditions dictate changes.  The SSHO can approve 
minor changes to the SOP, while major changes in the SOP will require approval of the 
PHSO. 

4.0 REFERENCES 
HNU  Photoionization Analyzer Instruction Manual, HNU  Systems, Inc. 

5.0 DEFINITIONS 
SSHP - Site Safety and Health Plan. 

6.0 EQUIPMENT 
HNu  Potable Photoionization Analyzer with a 11.7 eV lamp. 

7.0 OPERATION 

7.1 Working Linear Range 
According to the manufacturer’s literature, the working linear range is 0.1 to 2,000 ppm 

isobutylene equivalent. 

7.2 Detection Limit 
According to the manufacturer’s literature, the detection limit is 0.1 ppm isobutylene 

equivalent. 
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7.3 Sample Matrix 
The sample matrix is ambient air. 

7.4 Theory 
A PID (Figure A.1) is a portable instrument used to detect, measure, and provide a direct 

reading of the concentration of a variety of trace gases in many industrial or plant atmospheres 
based on the principle of photoionizaiton.  This photoionizaiton process involves the 
absorption of ultraviolet light by a gas molecule leading to ionization as follows: 

RH + hv --> + + e- 

in which: 

RH =  Trace gas, and 

 hv  =  Photon with an energy level equal to or greater than the ionization potential of RH. 

The sensor consists of a sealed ultraviolet (UV) light source that emits photons with an 
energy level high enough to ionize many trace species, particularly organics, but not high 
enough to ionize the major components of air, O2, N2, CO, CO2, CH4, or H2O. 

A chamber exposed to the light source contains a pair of electrodes, one a bias electrode, 
and the second a collector electrode.  When a positive potential is applied to the bias 
electrode, a field is created in the chamber.  Ions formed by the absorption of photons are 
driven to the collector electrode.  The current produced is then measured and the 
corresponding concentration displayed on a meter directly in parts per million (ppm). 

To minimize absorption or decomposition of sample gases, a rapid flow of sample gas is 
maintained through the ion chamber, which is small, made of inert material and located at the 
sampling point. 

7.5 Application 
The analyzer consists of a probe, a readout assembly, and a battery charger.  The probe 

contains the sensing and amplifying circuitry; the readout assembly contains the meter, 
controls, power supply and rechargeable battery.  The analyzer will operate from the battery 
for 6 hours or continuously when connected to the battery charger. 

PIDs are nonspecific detectors which will sense all photionizable hydrocarbons whose 
ionization potential is below the energy contained in a photon of the ultraviolet light.  It is 
used only to provide instantaneous indication that an air release has occurred and to trigger 
work practices and monitoring modifications. 

7.6 Interferences and Corrective Actions 
Dust or other foreign matter may be drawn into the probe reducing sensitivity or 

producing erratic readings.  A good preventive maintenance program will minimize this 
problem. 
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7.7 Safety Precautions 
Some portable PIDs do not carry an intrinsic safety rating.  These instruments should not 

be used in combustible atmospheres. 

The PID is a nondestructive analyzer; calibrations using toxic or hazardous gases must be 
done in a hood.  Isobutylene (the preferred calibration gas) is used as the calibration gas 
because it is not toxic or hazardous. 

7.8 Routine Preventive Maintenance 
The battery pack will power the instrument for 6 hours.  If the instrument is operated for 

longer, a spare, charged battery pack will be carried.  Batteries must be charged daily. 

Other maintenance of the PID consists of cleaning the lamp and ion chamber and 
replacement of the lamp or other component parts or subassemblies.  These components 
should be inspected quarterly, or more often if experience shows a greater frequency is 
necessary.  The preventive maintenance schedule is shown in Table A.2. 

8.0 REAGENTS AND CALIBRATION STANDARDS 

8.1 Reagents 
The portable PID will be calibrated using a certified isobutylene standard gas cylinder.  

No reagents are used. 

8.2 Calibration Standards 
Standard - A calibration gas cylinder containing 100 ppm isobutylene. 

8.3 Usage 
Generally, a gas cylinder should not be used below 200-300 psi as pressure effects could 

cause concentration variations.  The cylinder should not be used past the recommended age of 
the contents as indicated by the manufacturer.  In case of difficulty, verify the contents and 
concentration of the gas cylinder. 

9.0 Instrument Calibration and Maintenance 
All air monitoring and testing equipment will be routinely calibrated and maintained.  All 

instruments will be calibrated at least once per day unless otherwise stated.  Maintenance will 
be addressed on an as-needed basis, with cleaning being done daily. 

The calibration and maintenance of the equipment will be documented in the field 
notebook.  The following is a list of items to be included in (but not limited to) the 
documentation: 

• Date, time, and signature of individual performing task. 

• Type of equipment, manufacturer, serial number, lot number. 

• Nature of task. 
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• For calibration standards:  type, concentration, lot number, manufacturer, expiration 
date. 

• During calibration, record initial reading, adjustments made, and final reading. 

NOTE: Air Monitoring forms (to include forms for calibration) are included in 
Appendix C. 

During use, the instrument will be monitored for unusual readings.  If an erratic reading is 
observed, the instrument will be checked with a calibration standard, and, if necessary, it will 
be recalibrated.  Recalibration may also be necessary if there has been an extreme temperature 
change since the initial calibration that day. 

9.1 HNu  Photoionizaiton Detector 
The procedure for calibration of an HNu  photoionization detector is described below. 

1. Attach the probe to the readout unit.  Match the alignment key, then twist the 
connector clockwise until a distinct locking is felt. 

2. Turn the FUNCTION switch to the battery check position.  Check to ensure that the 
indicator reads within or beyond the green battery arc on the scale.  If the indicator is 
below the green arc, or if the red LED came on, the battery must be charged prior to 
calibrating or using the instrument. 

3. To zero the instrument, turn the FUNCTION switch to the STANDBY position, and 
rotate the ZERO POTENTIOMETER until the meter reads zero.  Wait 15 to 20 
seconds to ensure that the zero adjustment is stable.  If it is not stable, readjust. 

4. Set the FUNCTION switch to the desired ppm range. 

5. Listen for the fan operation to verify fan function. 

6. Connect one end of the sampling hose to the regulator outlet and the other end to the 
sampling probe of the HNu . 

7. Open the regulator valve (to calibration gas). 

8. Take reading after 5 to 10 seconds. 

9. Adjust the span control setting as required to read the ppm concentration of the 
standard. 

10. Results of calibration and adjustments made should be recorded in the log book. 

9.2 Calibration Schedule 
The calibration schedule is shown in Table A.3. 

10.0 ANALYTICAL MEASUREMENT 
Turn the instrument on by pressing the front of the power switch.  Each sampling location 

will be measured for five consecutive 1-minute intervals.  The approximate average 
concentration observed during each 1-minute interval will be recorded on the Air Monitoring 
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Log (Figure A.1) and the 5-minute mathematical average concentration is calculated.  If the 
average downwind concentration exceeds the average upwind concentration by greater than 1 
ppm for 30 minutes, then actions will be taken to assess and control the source of emissions. 

11.0 DATA TREATMENT 
The PID automatically converts the probe signal to a concentration (Reported “as 

Isobutylene”) by multiplying the instrument response by the response factor calculated during 
the most recent calibration. 

12.0 DATA DELIVERABLES 
Data generated from the routine portable monitoring using the PID will be recorded on 

the data form shown on Figure A.1. 

13.0 QC REQUIREMENTS 
The control limits are specified in Table A.1, which will be verified prior to start up of 

the monitor program.  The frequency of QC Samples is listed in Table A.3.  At the end of each 
period, the calibrating gas will be analyzed as though it were a sample and the reading 
recorded as post survey span check.  The data will be recorded on the Air Monitoring Log 
(Figure A.1). 
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FIGURE A.1 
AIR MONITORING LOG 

 PID   MINIRAM    
Start Time    

Location       Sampler     

 
First 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
 

 

 
Second 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
 

 

 
Third 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
 

 

 
Fourth 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
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FIGURE A.1 -- CONTINUED 
AIR MONITORING LOG 

 
Continuing 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
 

 

 
Continuing 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
 

 

 
Continuing 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
 

 

 
Continuing 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
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Table A.1 
Target Control Limits 

QC Parameter Control Limit 

Completeness 90% 

Precision ±20% 

Accuracy ±20% 

Detection Limit 0.1 ppm (as isobutylene) 

 
Table A.2 

Preventive Maintenance Schedule 

Task Frequency 

Charge Batteries Daily 

Inspect Lamp, Ion Chamber Daily 

Clean Lamp, Ion Chamber Quarterly 

 
Table A.3 

Calibration Schedule and QC Frequency 

Type of Calibration Frequency 

Zero/Span Check Each time instrument is turned on 
(minimum of twice per day) 
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ATTACHMENT B 
STANDARD OPERATING PROCEDURE FOR 

MINIRAM OPERATION 

1.0 PURPOSE 
The purpose of this procedure is to provide a general description of, and technical 

guidance on, the use of a MINIRAM: a portable screening technique for the 
determination of airborne particulate matter. 

2.0 SCOPE 
This procedure provides a description of the principles of operation, instrumentation 

and calibration of  a MINIRAM airborne particulate monitor. 

3.0 REQUIREMENTS 
This Standard Operating Procedure (SOP) will be used as a portable screening 

technique for the determination of airborne particulate matter.  The MINIRAM will 
provide a real-time airborne concentration of particulates.  The methods described in the 
SOP will be followed unless field conditions dictate changes.  The SSHO can approve 
minor changes to the SOP, while major changes in the SOP will require approval of the 
Project HSO. 

4.0 REFERENCES 
MINIRAM Operations Manual, MIE, Inc., 4/87. 

5.0 DEFINITIONS 

5.1 MINIRAM 
A Miniature Real-Time Aerosol Monitor manufactured by MIE, Inc., to provide real-

time airborne concentrations of particulates. 

5.2 SSHP 
Site Safety and Health Plan. 

6.0 EQUIPMENT 
•  MINIRAM 
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7.0 OPERATION STANDARDS 

7.1 Working Linear Range 
According to the manufacturer’s literature, the working linear range is 0.01 to 10 

mg/m3 of particulate matter. 

7.2 Detection Limit 
According to the manufacturers literature, the detection limit (Table B.1) is 0.01 

mg/m3. 

7.3 Sample Matrix 
The sample matrix is ambient air. 

7.4 Application 
The MINIRAM (for Miniature Real-time Aerosol Monitor) Model PDM-3 is an 

airborne particulate monitor whose operating principle is based on the detection of 
scattered electromagnetic radiation in the near infrared. The MINIRAM uses a pulsed 
GaA1As light emitting source, which generates a narrow-band emission (half-power 
width of 80 nm) centered at 880 nm.  This source is operated at an average output power 
of about 2mW.  The radiation scattered by airborne particles is sensed over an angular 
range of approximately 45 to 95 degrees from the forward direction by means of a silicon-
photovoltaic hydride detector with an internal low-noise preamplifier. An optical 
interference-type filter is incorporated to screen out any light whose wavelength differs 
from that of the pulsed source. 

The MINIRAM is a light scattering aerosol monitor of the nephelometric type, i.e., 
the instrument continuously senses the combined scattering from the population of 
particles present within its sensing volume (approximately 1 cm3) whose dimensions are 
large compared with the average separation between the individual airborne particles. 

The MINIRAM is used to provide instantaneous indications of an air release and to 
trigger work practice changes. 

7.5 Interferences and Corrective Actions 
Excessive deposits of dust and condensible materials accumulated in the sensor can 

affect the accuracy of the measurement.  Keeping the instrument in its case between uses, 
and regular preventative maintenance schedule will minimize these effects. 

7.6 Safety Precautions 
No hazards are known.  The MINIRAM is certified to be intrinsically safe. 
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7.7 Routine Preventive Maintenance 
When the MINIRAM is not being operated it should be placed in its shipping case 

which should then be closed.  This will minimize the amount of particle contamination of 
the inner surfaces of the sensing chamber. 

After prolonged operation and exposure to particulate-laden air, the interior walls and 
the two glass windows of the sensing chamber may become contaminated with particles.  
Although repeated updating of the zero reference will correct errors resulting from such 
particle accumulations, eventually this contamination could affect the accuracy of the 
measurements as a result of excessive spurious scattering, and significant attenuation to 
the radiation passing through the glass windows of the sensing chamber. 

An indication of excessive chamber contamination is provided by the zero level 
reading, which should not exceed 3 mg/m3.  Note that his background signal is subtracted 
from the measurement signal electronically.  Therefore, a zero reading of 3.0 mg/m3 does 
not obscure the trigger value of 2.5 mg/m3. 

In order to clean a soiled sensing chamber, remove that chamber and wash it with 
soap and water, rinsing thoroughly to remove any residues from the glass windows and 
interior of the chamber.  Do not use solvents.  Do not rub interior surfaces of the chamber 
(coated version).  Allow the sensing chamber to dry completely and reinsert into the 
MINIRAM. 

The preventative maintenance schedule is summarized in Table B.2. 

8.0 REAGENTS AND CALIBRATION STANDARDS 
The manufacturer’s literature states that the MINIRAM’s factory calibration will 

remain stable, except for zero drift, over long periods of time.  Each MINIRAM will be 
returned to the factory for re-calibration once every six months. 

9.0 CALIBRATION PROCEDURES 

9.1 Field Calibration 
There are no calibration procedures for field use.  The units will be returned to the 

factory for semi-annual calibration.  The MINIRAM is calibrated at the factory against a 
filter-gravimetric reference using a standard test dust (Arizona road dust). Calibrated 
spare MINIRAMs will be available to replace instruments undergoing repair. 

10.0 ANALYTICAL MEASUREMENT DATA SHEET 
After the daily zero adjustment has been made and recorded on the Quality Control 

Report Form, the MINIRAM will be used to measure aerosol concentrations upwind and 
downwind of the work area.  The maximum concentration for 5 consecutive 1-minute 
intervals will be recorded on the Data Log (Figure B.1).  The 1-minute average 
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concentration will be calculated and entered on the  Data Log.  If the average downwind 
concentration exceeds the average upwind concentration by 1 mg/m3 for a continuous 30-
minute period, then measures will be implemented to protect workers in the CRZ and 
control release of particulate matter from site activities. 

11.0 DATA TREATMENT 
The MINIRAM display shows aerosol concentrations in mg/m3.  No calculations on 

the part of the operator are necessary. 

12.0 DATA DELIVERABLES 
Data generated from the portable monitoring using the MINIRAM will be recorded 

on the data form shown on Figure B.1. 

13.0 QC REQUIREMENTS 
Two QC checks will be made daily; a zero check and a reference scatter check. 

13.1 Zero Check 
Place the MINIRAM in the measurement mode; allow it to warm up and stabilize. 

Press the zero and record the current value of the zero concentration that the 
MINIRAM is subtracting from measurements.  Record the current zero value on the 
Quality Control Report Form (Figure B.2). 

Remove the rubber bulb filter assembly from the Z-Bag.  Place the Z-Bag on a flat 
surface with red flow fitting facing up.  Flatten bag.  Remove small plastic cap from flow 
fitting on bag. 

Insert ribbed elbow connector (attached to filter cartridge) into red flow fitting of 
plastic bag, until connector is flush with bottom of red flow fitting. 

MINIRAM should be in its OFF condition (observe display).  If display is blanked, 
or if MINIRAM is in the MEAS mode, key OFF. 

Open Z-Bag and place MINIRAM inside, approximately at its center. 

Key ZERO through the open end of the Z-Bag.  Immediately zip-close the Z-Bag and 
begin to pump hand bulb. 

Z-Bag should inflate as hand pumping continues, up to a height of about five inches 
(12 cm).  Continue pumping gently to maintain bag interior pressure, until the MINIRAM 
displays OFF again. 

Unzip Z-Bag and remove MINIRAM.  MINIRAM is now ready for monitoring.  
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Place rubber bulb/filter assembly inside Z-Bag, and plug small plastic cap into flow 
fitting to close it.  Zip close while flattening Z-Bag to store it to ensure cleanliness of the 
bag interior. 

CAUTION:  Do not expose Z-Bag to sub-zero freezing temperature as the plastic 
zippered bag may crack 

Return the MINIRAM to the measure position and repeat the first two steps.  Record 
the updated zero value on the Quality Control Report Form (Figure B.2). 

13.2 Reference Scatter Value 
Remove the sensing chamber by gently pushing it away from the display/control 

panel end, using both thumbs.  Slide the sensing unit out of its channel.  Do not touch the 
two lenses that are now exposed. 

Install the reference scatter MIE model PDM-RS. 

Place the MINIRAM in the MEAS mode.  Record the value of particle concentration 
displayed on the Quality Control Report Form (Figure B.2). 

Calculate the percent deviation from the initial (new machine) value. 
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FIGURE B.1 
AIR MONITORING LOG 

 PID   MINIRAM    
Start Time    

Location       Sampler     

 
First 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
 

 

 
Second 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
 

 

 
Third 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
 

 

 
Fourth 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
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FIGURE B.1 -- CONTINUED 
AIR MONITORING LOG 

 
Continuing 5 one-min readings Start Time        Sample Location    

Temp   Wind Speed   Dir    

PID           Average   

MINIRAM           Average   
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PID           Average   

MINIRAM           Average   
 

 

 
Continuing 5 one-min readings Start Time        Sample Location    
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PID           Average   
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PID           Average   

MINIRAM           Average   
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FIGURE B.2 
QUALITY CONTROL REPORT FORM 

MINIRAM 
Parameter 

Month/Year 

 
Date 

Initial  
Zero Value 

Updated 
Zero Value 

Reference 
Scatter Reading 

 
Deviation(1) (%) 

Initial     
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FIGURE B.2 (Continued) 
QUALITY CONTROL REPORT FORM 

MINIRAM 
Parameter 

Month/Year 

 
Date 

Initial  
Zero Value 

Updated 
Zero Value 

Reference 
Scatter Reading 

 
Deviation(1) (%) 

Initial     

     

     

     

     

     

     

     

     

     

     

     

(1) 
 Deviation = 

Initial RS - Current RS 
Initial RS 

 
x 100 
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Table B.1 
Target Control Limits 

QC Parameter Control Limit 

Completeness 90% 
Precision 0.006 mg/m3 
Accuracy ± 5% 
Detection Limit 0.01 mg/m3 

 
 

 

Table B.2 
Preventive Maintenance Schedule 

Task Frequency 

Store in Case When not in use 
Charge Battery Daily 
Clean Windows When zero level reading = 3 mg/m3 
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APPENDIX H 
HEARING CONSERVATION PROGRAM 

The purpose of this Hearing Conservation Program is to provide protection for 
employees from adverse health effects associated with occupational exposure to noise.  
The program consist of annual audiometric testing of workers, annual employee training, 
selection and use of hearing protection, and noise monitoring.  All Parsons ES employees 
and subcontractors must comply with this program.   

AUDIOMETRIC TESTING PROGRAM 

Audiometric testing shall be made available to all employees whose exposures equal 
or exceed an 8-hour time- weighted average of 85 decibels.  Audiometric tests shall be 
performed by a licensed or certified audiologist, otolaryngologist, or physician who is 
certified by the Council of Accreditation in Occupational Hearing Conservation.  Each 
employee assigned to noisy operations must receive a baseline audiogram prior to 
assignment and yearly testing thereafter for as long as that employee is exposed to 
excessive noise levels (8-hour time- weighted average of 85 decibels or greater).  Each 
employee's annual audiogram is compared to that employee's baseline audiogram to 
determine if the audiogram is valid and if a standard threshold shift has occurred.  (A 
standard threshold shift is a change in hearing threshold relative to the baseline 
audiogram of an average of 10 dB or more at 2000, 3000, and 4000 Hz in either ear.)  
This comparison should be done by a physician. 

If a comparison of the annual audiogram to the baseline audiogram indicates a 
standard threshold shift has occurred, the employee shall be informed of this fact in 
writing, within 21 days of the determination.  The following steps are taken by the SSHO 
when a standard threshold shift occurs: 

• Employees not using hearing protectors shall be fitted with hearing protectors, 
trained in their use and care, and required to use them. 

• Employees already using hearing protectors shall be refitted and retrained in the 
use of hearing protectors and provided with hearing protectors offering greater 
attenuation if necessary. 

• The employee shall be referred for a clinical audiological evaluation or an 
otological examination, as appropriate, if additional testing is necessary. 

• The employee is informed of the need for an otological examination if a medical 
pathology of the ear that is unrelated to the use of hearing protectors is 
suspected. 
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Audiometric tests shall be pure tone, air conduction, hearing threshold examinations, 
with test frequencies including as a minimum 500, 1000, 2000, 3000, 4000, and 6000 Hz. 
tests at each frequency shall be taken separately for each ear. Audiometric tests shall be 
conducted with audiometers (including microprocessor audiometers) that meet the 
specifications of, and are maintained and used in accordance with, American National 
Standard Specification for Audiometers, S3.6-1969. The functional operation of the 
audiometer shall be checked before each day's use by testing a person with known, stable 
hearing thresholds, and by listening to the audiometer's output to make sure that the 
output is free from distorted or unwanted sounds.  Audiometer calibration shall be 
checked acoustically at least annually in accordance with  OSHA requirement (29 CFR 
1910.95 Appendix E) 

HEARING PROTECTORS 

The SSHO shall make hearing protectors available to all Parsons ES and subcontract 
employees exposed to an 8-hour time-weighted average of 85 decibels or greater.  
Hearing protection for this project will consist of ear muffs or foam fitting ear plugs.  The 
selection of hearing protector will be based upon noise attenuation requirements for the 
task and worker comfort. 

EMPLOYEE TRAINING 

The SSHO will develop a hearing conservation training program for all employees 
assigned to noisy work.  This training will be a component of the initial site safety 
training.  As a minimum the training shall consist of: 

• The effects of noise on hearing. 

• The purpose of hearing protectors, the advantages, disadvantages, and 
attenuation of various types, and instructions on selection, fitting, use, and care. 

• The purpose of audiometric testing, and an explanation of the test procedures. 

NOISE MONITORING 

When operations are anticipated to exceed the 8-hour time-weighted average of 85 
decibels, the SSHO shall implement a noise monitoring program.  The sampling shall be 
used to: 

• Verify that appropriate hearing protection is being used by employees 

• Identify the boundaries of the noise hazard area in accordance with Section 
05.C.07 of EM 385-1-1.  

Instruments used to measure employee noise exposure shall be calibrated to ensure 
accuracy. 




