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1. INTRODUCTION 
The subject property and/or area of concern is comprised of an approximately 16-acre parcel at 

1167 Zonolite Place NE, Atlanta, DeKalb County, Georgia, 30306 (Site).  The eastern portion of 

the Site is occupied by the Atlanta Soto Zen Center, with its remainder being partially overgrown 

woodland.  The Site is bordered by light-industrial and commercial businesses to the north and to 

the east.  Peachtree Creek runs along the south and west sides of the Site.  Residential 

communities are located to the south, west and north of the Site.  

In 1950, Southern Zonolite Company built the former vermiculite expansion plant at the Site.  In 

1957, Southern Zonolite Company merged with the Zonolite Company.  In 1963, the assets of 

the Zonolite Company were acquired by W.R. Grace (Grace).  Grace continued to operate the 

expansion plant at the Site until 1970.  According to Grace, the parcel was deeded to R.W. 

Sterrett in 1983.  Since then, DeKalb County has assumed ownership of a large part of the 

original property while other entities own the other parts.  The Site received between 499 and 

1,225 tons of vermiculite concentrates from the Grace vermiculite mine in Libby, Montana. 

In the spring of 2010, EPA and EPA’s Superfund Technical Assistance and Response Team 

(START) contractor conducted activity based air sampling and bulk material sampling at the 

Site.  On November 12, 2010, EPA and START conducted a removal evaluation at the Site in 

response to an initiative to investigate vermiculite facilities that received vermiculite concentrate 

from the Grace vermiculite mine in Libby, Montana.  In April 2011, Grace and the EPA entered 

into an Administrative Settlement Agreement and Order on Consent for Removal Action to 

excavate to native soil an elevated area measuring approximately 175 feet by 250 feet. 

2. GOVERNANCE 
Asbestos containing materials (ACMs) and asbestos fiber in air concentrations at the Site are 

regulated by the following: 

 United States Occupational Safety and Health Administration (OSHA) Asbestos in the 

Construction Industry (29 CFR 1926.1101); 

 OSHA Asbestos in General Industry (29 CFR 1910.1001); 

 OSHA Respiratory Protection (29 CFR 1910.134); 

 EPA National Emission Standard for Hazardous Air Pollutants (NESHAP) Control of 

Emissions, Waste Management & Disposal (40 CFR 61 subpart M); 

 EPA Model Accreditation Plan: Certified Persons and Specifications (40 CFR 763, 

appendix C of subpart E); 

 EPA Worker Protection: Protects Asbestos Workers Excluded from OSHA (40 CFR 763, 

subpart G); 

 Georgia Asbestos Safety Act (OCGA 12-12-1). 

 Georgia Environmental Protection Division (EPD) Rules Chapter 391-3-14, Asbestos 

Removal and Encapsulation.  



FINAL VERSION 5.0 DATED AUGUST 23, 2011 

Page 3 

3. PURPOSE 
This work plan has been developed to describe air monitoring to be carried out by an outside 

company during the removal action at the Site.  It has been designed to: verify that ambient air 

outside of the work area remains uncontaminated; protect removal action personnel; and protect 

the general public.     

This air monitoring work plan also sets forth airborne fiber levels both inside and outside the 

work area, including post abatement airborne asbestos fiber concentrations, and describes the 

action required if an action level is met or exceeded. 

The following documents have been reviewed while preparing this scope of work: 

 EPA, Asbestos Hazard Emergency Response Act (AHERA) “Asbestos in schools” (40 

CFR 763, subpart E) dated 1986; 

 US Army Environmental Center, Dust Control Guidance and Technology Selection Key 

dated 1999; 

 US Army Corps of Engineers, Asbestos Abatement Air Monitoring Standard Scope of 

Work (EP 1110-1-23) dated January 31, 1999; 

 EPA, Framework for Investigating Asbestos-Contaminated SUPERFUND Sites (OSWER 

Directive #9200.0-68) dated September 2008; 

 EPA, Standard Operating Procedures for Activity Based Air Sampling for Asbestos 

(SOP2084) dated May 10, 2007; 

 TetraTech, Inc., Draft Sampling and Analysis Plan, Aggressive Air and Activity-Based 

Air Sampling Event for Vermiculite Expo W.R. Grace GAO 144 dated November 17, 

2009; 

 URS, Draft Quality Assurance Project Plan for Zonolite Place Removal Action, Atlanta, 

Georgia dated June 2011; 

 URS, Draft Removal Action Work Plan for Zonolite Road, Atlanta, Georgia dated June 

2011. 

4. SCOPE OF WORK SUMMARY 
The removal action will involve excavation of ACMs at the Site until native soil is encountered.  

ACMs will be removed using mechanical equipment, and will be transported from the Site in 

sealed, leak-proof containers.  Engineering controls (proper wetting and implementation of dust 

suppression measures) by the removal action contractor will be critical to the air monitoring 

work plan’s effectiveness. 

Air monitoring will be performed at the Site during the planned removal action by an outside 

company independent of Grace.  The air monitoring will include:  

 Collection of air samples prior to the initiation of the removal action, from both on-Site 

and off-Site locations, to document background asbestos fibers in air concentrations; 
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 Collection of daily air samples from personnel breathing zones during the removal action 

to document OSHA regulatory compliance; 

 Collection of daily air samples outside the removal action’s regulated areas to protect the 

ambient air and the general public; 

 Collection of activity based air samples (ABS) performed to determine that the Site 

cleanup goal for air (0.02 fibers per cubic centimeter[f/cc]) has been met; 

 Preparation of a final report documenting all activities performed during this scope of 

work.  

A summary of the air sampling methodologies is presented on Table 1 of Appendix A and 

sample equipment specifications are provided in Appendix B. 

5. METEOROLOGICAL MONITORING 
A portable meteorological station will be located on-Site during the removal action.  Real-time 

data, including wind speed, wind direction, temperature, and atmospheric pressure will be 

available for review on the meteorological station display panel.  These meteorological 

parameters can be measured in various ways, and may be measured during this field effort using 

the following instrumentation: wind speed and direction may be measured using a combination 

wind vane and anemometer; temperature may be measured using a thermistor; and atmospheric 

pressure may be measured using a manifold absolute pressure (MAP) sensor.  

In particular, the wind direction and wind speed data will be used to establish: staging locations 

for personnel and the decontamination station; background sampling locations; perimeter air 

sampling locations; and activity-based perimeter air sampling locations.  Meteorological data 

will also be stored for later retrieval and use when evaluating the fixed laboratory data. 

6. LABORATORY ANALYTICAL METHOD 
Transmission electron microscopy (TEM) will be used to confirm the presence of asbestos fibers. 

The Site cleanup goal for air is 0.02 F/cc.  These methods can use the phase contrast microscopy 

(PCM) criteria of greater than 5 μm and an aspect ratio of greater than 3 to 1 for identifying 

fibers.  In combination with other techniques, TEM methods can specifically identify asbestos 

fibers versus other kinds of fibers (fiberglass, rock wool, etc.) and have a much greater ability to 

detect shorter and thinner asbestos fibers. 

Laboratory analysis using TEM will identify and determine asbestos fiber concentrations using 

TEM methodology based on either International Organization for Standardization (ISO) 

International Standard, ISO 10312 (1995(E)), Ambient Air – Determination of Asbestos Fibers – 

direct-transfer TEM Methodology (Appendix D).  All asbestos structures/fibers observed 

meeting ISO 10312 criteria will be counted, described and recorded per the National Asbestos 

Data Entry Spreadsheet (NADES) for Superfund TEM (NADES Version 12 or most current 

version).  The analytical sensitivity limits required for this project are 0.001 structures or fibers 

per cubic centimeter (F/cc) for ambient air sampling. 
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ABS air samples will be collected under conditions which may be very dusty.  In order to 

minimize interference of sample collection by airborne dust clogging the filters, the 

recommended filter for TEM analysis with a pore size of 0.45 μm is being replaced with a PCM 

filter with pore size of 0.8 μm.  Previous asbestos investigations have indicated that available 

filter cassettes (and cowls) with these filters will be adequate for collecting the asbestos fibers 

under dusty conditions. 

PCM results are reported on a mass-per-volume basis, or f/cc.  Laboratory analysis using PCM 

will identify and determine asbestos fiber concentrations using PCM methodology based on the 

National Institute for Occupational Safety and Health (NIOSH) 7400 Method as amended May 

15, 1995. 

Laboratory analysis will be performed by EMSL Analytical, Inc. (EMSL) located in 

Cinnaminson, New Jersey.  EMSL participates in a QA/QC program that complies with the 

appropriate EPA guidance and has a documented Quality System that complies with 

ANSI/ASQC E- 4 1994, “Specifications and Guidelines for Quality Systems for Environmental 

Data Collection and Environmental Technology Programs” (American National Standard, 

January 5, 1995), “EPA Requirements for Quality Management Plans (QA/R-2) (EPA/240/B-

01/002, March 2001),” and the EPA Region 4 Standard Operating Procedures and Quality 

Assurance Manual (May 1996), or equivalent documentation as determined by EPA. 

7. LABORATORY ANALYTICAL QUALITY CONTROL 
A field quality control program shall be implemented to assure conformance with data quality 

protocols established by EPA.  The field quality control program is normally comprised of 

additional collected field quality control samples.  A performance sample will not be submitted 

for analysis.  The performance sample employs a known concentration of asbestos on a filter that 

is submitted to measure the analytical accuracy. 

Lot blanks are samples of the collection media, from the same manufacturer’s lot as those being 

used for sample collection, submitted to the laboratory for analysis to detect potential 

contamination or issues with the sampling media.  A minimum of two lot blanks will be 

submitted for each different lot of asbestos air filter cassettes that are used. 

Field blanks are used to assess the potential introduction of contaminants from sample containers 

or during the transportation and storage procedures.  At least two field blanks or ten percent of 

the total samples, whichever is greater, shall be submitted for each 24-hour set of investigative 

samples.  Top covers shall be removed from the field blank cassettes, stored in a clean area (e.g., 

closed bag or box) during sampling, and replaced onto the field blank cassettes when sampling is 

completed. 
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8. INSTRUMENT CALIBRATION 
Instruments requiring calibration will be used in the field; therefore, field calibration procedures 

apply.  All air sampling pumps will need to be calibrated using air flow gauge(s) calibrated with 

a primary air flow standard.  Flow rate measurements will be obtained periodically during air 

sampling to ensure proper pump operation, as well as before and after air sample collection.   

During flow rate measurement, both before and after sample collection, it is important to use the 

filter cassette for collecting the actual air sample; this is especially important for the after-

sample-collection flow rate measurement because loading of dust and other material during the 

sampling may have altered the flow rate. 

9. ASBESTOS ACTION LIMITS 
In the event all the listed action limits, see attached table, are exceeded during the removal 

action, all work at the Site will stop until engineering controls are upgraded to limit dust 

generation.  EPA has established a Site specific cleanup goal for air of 0.02 F/cc by TEM 

analysis described in Section 6.0. 

10. BACKGROUND AIR SAMPLING 
Three background air sampling events will be performed prior to the initiation of the removal 

action.   A total of six air samples will be obtained during each event and analyzed using TEM.  

Two air samples will be obtained in the removal action area and four air samples will be 

obtained from outside the removal area in the four cardinal directions.  If possible, two of the 

four cardinal direction samples should be obtained from off-Site.  

Each sampling train will consist of an high flow rate air pump operated at a high flow rate of 10 

liters per minute (L/min) for a minimum of 480 minutes, with an attached 25-millimeter (mm) 

diameter, 0.8 micrometer (μm) micro cellulose ester membrane (MCE) filter cassette, will be 

mounted on a 4 to 5 foot-tall cassette tripod stand. The inlet cap of the filter cassette will be 

removed (so that it is open-faced) during air sampling activities; the cassette will be positioned 

downward and perpendicular to the wind direction.  The flow rate of the air sampling train 

created from this assembly will be measured before and after air sample collection using a 

rotameter.  

To the degree possible, the locations selected for the background air samples will be free of 

known asbestos contamination.  The background air asbestos level should reflect the 

concentration of asbestos in the air for the environmental setting in the vicinity of the Site and 

will be used to help evaluate whether a release from the Site has occurred during the removal 

action.  The background air asbestos level does not necessarily represent historical, pre-release 

conditions or conditions in the absence of influence from potential sources at the Site.  A 

background air asbestos level may or may not be less than the analytical detection limit, and if it 

is greater than the detection limit (and therefore detectable), it will account for variability in local 

asbestos air concentrations.  
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Once obtained, background air samples will be submitted to the analytical laboratory for TEM 

analysis under standard chain of custody procedures. 

11. PERSONNEL AIR SAMPLE 
Personnel air sampling will be conducted to document potential, worker exposure to asbestos 

during the removal action and to comply with applicable OSHA regulations.  It will be 

performed daily for 480 minutes or the duration of work (whichever is longer) on two removal 

action workers, a technician and an equipment operator.  

Personnel air samples will be collected from the breathing zones of removal action workers.  The 

breathing zone can be visualized as a hemisphere approximately 6 to 9 inches around an 

individual’s face.  Breathing zone air samples provide the best approximation of the 

concentration of contaminants in the air that an individual may actually breathe.  Each removal 

action worker, wearing the appropriate PPE, will be fitted with a battery-operated, personnel 

pump set at 3.0 L/min.  The pump will be secured to the removal action worker so that its inlet is 

within the breathing zone.  The sampling train will consist of an appropriate portable air 

sampling pump with an attached 25-mm diameter, 0.8 μm MCE filter cassette.  The inlet cap 

filter cassette will be removed (so that it is open-faced) during air sampling and the cassette will 

be positioned downward.  Cassettes will be replaced as necessary to prevent overloading due to 

airborne dust.   

Once obtained, personnel air samples will be submitted to the analytical laboratory for TEM 

analysis under standard chain of custody procedures. 

12. SPOT-CHECK AIR SAMPLE 
Periodic air samples will be performed to ensure or “spot-check” that engineering controls are 

being properly maintained.  These spot checks will initially be performed the first six days of the 

removal action, then as necessary thereafter.  A total of five air samples will be obtained during 

each spot-check and analyzed using PCM.  One air sample will be obtained in the removal action 

area and four air samples will be obtained from outside the removal area in the four cardinal 

directions.   

Each sampling train will consist of an high flow rate air pump operated at a high flow rate of 10 

liters per minute (L/min) for a minimum of 120 minutes, with an attached 25-millimeter (mm) 

diameter, 0.8 micrometer (μm) micro cellulose ester membrane (MCE) filter cassette, will be 

mounted on a 4 to 5 foot-tall cassette tripod stand.  The inlet cap of the filter cassette will be 

removed (so that it is open-faced) during air sampling activities; the cassette will be positioned 

downward and perpendicular to the wind direction.  The flow rate of the air sampling train 

created from this assembly will be measured before and after air sample collection using a 

rotameter.  

Initially, spot-check air samples will be field analyzed by PCM on-Site by a NIOSH-582 

certified individual. 
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13. AMBIENT AIR SAMPLE 
A total of five, ambient air samples will be obtained during each day of the removal.  The air 

samples will be collected from the perimeter of the removal action and will be analyzed using 

TEM.  The ambient air samples will be obtained from the removal action’s perimeter in the four 

cardinal directions, with two of the five air sample locations placed downwind. 

Each sampling train will consist of an high flow rate air pump operated at a high flow rate of 10 

L/min for a minimum of 480 minutes or the duration of work (whichever is longer), with an 

attached 25mm diameter, 0.8 μm MCE filter cassette mounted on a 4 to 5 foot-tall cassette tripod 

stand.  The inlet cap of the filter cassette will be removed (so that it is open-faced) during air 

sampling activities; the cassette will be positioned downward and perpendicular to the wind 

direction.  The flow rate of the air sampling train created from this assembly will be measured 

before and after air sample collection using a rotameter. 

Once obtained, ambient air samples will be submitted to the analytical laboratory for TEM 

analysis under standard chain of custody procedures. 

14. ACTIVITY BASED AIR SAMPLE 
ABS will be conducted to simulate human exposure to asbestos during raking activities at the 

Site.  A total of six air samples will be obtained during the ABS event and analyzed using TEM.  

During an event, air samples will be collected from the breathing zones of the ABS event 

participants and from both upwind and downwind areas.  The purpose of the ABS event is to 

verify ACMs have been removed from the Site, and that human re-occupancy will not result in 

elevated airborne asbestos fibers after completion of the removal action. 

During each event, air samples will be collected from the breathing zones of event participants 

for a minimum of 360 minutes aggregated from three separate, 120 minute activities (raking).  

The breathing zone can be visualized as a hemisphere approximately 6 to 9 inches around an 

individual’s face. Breathing zone air samples provide the best approximation of the 

concentration of contaminants in the air that an individual may actually breathe.  Each event 

participant, wearing the appropriate personal protective equipment (PPE), will be fitted with two 

sampling pumps, one set at a low flow rate of 3.0 L/min and the other set at a higher flow rate of 

10.0 L/min.  The pumps will be contained within a backpack or harness, with the filter cassettes 

secured to the participants shoulder straps so that their inlets are within the participant’s 

breathing zone.   Both the high and low flow rate sampling trains will consist of an appropriate 

portable air sampling pump with an attached 25-mm diameter, 0.8 μm MCE filter cassette.  The 

inlet caps of both the low and high flow rate filter cassettes will be removed (so that they are 

open-faced) during air sampling and the cassettes will be positioned downward. 

Three participants will be involved in an ABS event, and each of the participants will don 

appropriate PPE and will be ready to relieve the preceding participant from the activity before a 

personnel exchange is made.  The original participant will stop the activity, remove the backpack 

or harness containing the sampling trains and pass it to the relief participant.  The original 

participant should assist the relief participant with donning and adjusting the backpack (or 
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harness) and adjusting the location of the filter cassettes so that they are within the new 

participant’s breathing zone.  The exchange should take less than 60 seconds, however, during 

the exchange, the pumps and event clock should be stopped until the activity resumes. 

In addition to air sampling of the personal breathing space of the event participants, air samples 

will also be collected around the perimeter of each activity at upwind and downwind locations to 

assess the impact of the activity on the ambient air.  There will be two sampling pump 

assemblies at each location, one set at a low flow rate of 3.0 L/min and the other set at a higher 

flow rate of 10.0 L/min.  The flow rate sampling train for both pumps will consist of an 

appropriate portable air sampling pump with an attached 25-mm diameter, 0.8 μm MCE filter 

cassette.  The inlet caps of both the low and high flow rate filter cassettes will be removed (so 

that they are open-faced) during sampling and the cassettes will be positioned downward and 

perpendicular to the wind direction.  The low and high flow rate filter cassettes set up at each 

sampling location will be mounted as close to each other as possible on a 4 to 5-foot tall cassette 

tripod stand.  Perimeter samples will be collected for the duration of each ABS event. 

Once obtained, ABS air samples will be submitted to the analytical laboratory for TEM analysis 

under standard chain of custody procedures.  ABS sampling personnel will be provided by the air 

monitoring contractor. 

15. INVESTIGATION DERIVED WASTE 
 

Air sampling activities are not anticipated to produce investigation-derived wastes (IDW.)   

16. AIR SAMPLE DOCUMENTATION 
 

Each air sample will be identified with an adhesive label bearing a unique sample identification 

number.  Air sampling data sheets will be used to record all sampling information. Information 

in the datasheets will include, at a minimum, the following: 

 

 Location and activity being conducted during air sample collection; 

 Date and time of collection; 

 Air sample description including, if necessary, the name of the personnel wearing the 

sampling equipment; 

 Description of temperature and general weather conditions; 

 The unique sample identification number for each air sample. 

 

Data sheets will be completed, signed, and dated by the recorder.  All logs will be written with 

waterproof ink. Corrections to data entered will be made by crossing out the error with a single 

horizontal line, initialing the correction, and entering the correct information.  Crossed-out 

information shall be readable. 
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Chain of custody procedures will be used to maintain and document sample collection and 

possession.  During the sampling process, an EPA Region 4 Chain-of-Custody Record form will 

be completed.  The completed Chain-of-Custody Record will accompany all air samples and will 

be signed as required as each air sample package recipient receives and relinquishes possession 

of the air sample package. 

17. AIR SAMPLE HANDLING 
 

The air sample filter cassettes will be carefully packaged and shipped to the analytical laboratory 

using standard methodology.  All air samples, including blanks shall be shipped upright, with the 

non-conductive cowl attached, and in a rigid container with packing material to prevent jostling 

or damage.  Untreated polystyrene foam shall not be used in the shipping container as 

electrostatic forces may cause fiber loss from the sample filter. 

 

Plastic coolers will be used for sample shipment for convenience.  All previous labels will be 

removed from the cooler and its drain plug(s) will be sealed with tape.  Sample documentation 

will be enclosed in sealed plastic bags taped to the underside of the cooler lid.  

 

Coolers will be secured with packing tape and custody seals as described below: 

 

 Tape the cooler lid with strapping tape, encircling the cooler several times. 

 Place chain of custody seals on two sides of the lid (one in front and one on the side). 

 Place "This Side Up" arrows on the sides of the cooler. 

 

The coolers will then be manually transported and/or shipped to the laboratory by overnight 

courier the day sample collection is completed. 



 
 

 

 

APPENDIX I 
 

SUMMARY OF ANALYTICAL METHODS 



Air Sample Type Purpose Analytical Method Pump Type Filter Type Flow (L/min) Minimum Duration Action Limit (F/cc) Frequency Number of Samples
Samples per 

Event

Background Air Sample

Establish background 

asbestos fiber in air 

concentrations in removal 

action, Site perimeter, and off-

Site

TEM (ISO 13012 1995)

Gillian Aircon-2 High 

Volume Air Sampler (or 

similar specification)

0.8 micrometer, 25-mm 

mixed cellulose ester
10 480 minutes *0.02

3 separate days prior to 

initiating removal action

2 in removal action, 4 

outside removal action, 2 

off-Site (if possible)

6

Personnel Air Sample OSHA Compliance TEM (ISO 13012 1995)
SKC-224 pcxr8 (or 

similar specification) 

0.8 micrometer, 25-mm 

mixed cellulose ester
3

The greater of either (1) 400 

minutes or (2) total duration 

of work day

*0.02 Daily
As needed to prevent 

overload

As needed to 

prevent 

overload

Ambient Air Sample
Protect ambient air outside of 

the removal action
TEM (ISO 13012 1995)

Gillian Aircon-2 High 

Volume Air Sampler (or 

similar specification)

0.8 micrometer, 25-mm 

mixed cellulose ester
10

The greater of either (1) 400 

minutes or (2) total duration 

of work day

*0.02 Daily

5 outside removal action 

in cardinal directions, 

with 2 obtained 

downwind

5

Spot Check Air Sample
Ensure engineering controls 

are functioning properly
PCM (NIOSH 7400)

Gillian Aircon-2 High 

Volume Air Sampler (or 

similar specification)

0.8 micrometer, 25-mm 

mixed cellulose ester
10 120 minutes *0.02 As necessary

1 in removal action, 4 

outside removal action in 

cardinal directions

5

Activity Based Air Sample (High Flow)
Verify completion of removal 

action
TEM (ISO 13012 1995)

Gillian Aircon-2 High 

Volume Air Sampler (or 

similar specification)

0.8 micrometer, 25-mm 

mixed cellulose ester
10

360 minutes aggregated from 

three, separate 120 minute 

activity events

*0.02

As necessary to verify 

compliance with action 

limit

1 upwind of activity, 1 

downwind of activity, and 

1 one personnel

3

Activity Based Air Sample (Low Flow)
Verify completion of removal 

action
TEM (ISO 13012 1995)

SKC-224 pcxr8 (or 

similar specification) 

0.8 micrometer, 25-mm 

mixed cellulose ester
3

360 minutes aggregated from 

three, separate 120 minute 

activity events

*0.02

As necessary to verify 

compliance with action 

limit

1 upwind of activity, 1 

downwind of activity, and 

1 one personnel

3

* Site specific action limit determined by EPA, calculated using NADES for Superfund TEM (version 12 or most current) 

Table 1 - Summary of Laboratory Analytical Methods
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