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STATEMENT OF INDEPENDENT TECHNICAL REVIEW 
 

Final 
Perimeter Air Monitoring Plan for Soils Remediation 

Tonawanda Landfill Vicinity Property, Erie County, New York 
U.S. Army Corps of Engineers 

Buffalo District 
 

Plexus Scientific Corporation has completed the preparation of the Final Perimeter Air Monitoring 
Plan. Notice is hereby given that an independent technical review has been conducted that is 
appropriate to the level of risk and complexity inherent in the project. During the independent 
technical review, compliance with established policy principles and procedures, utilizing justified 
and valid assumptions, was verified. This included review of data quality objectives; technical 
assumptions; methods, procedures, and materials to be used; the appropriateness of data used and 
level of data obtained; and reasonableness of the results, including whether the product meets the 
customer’s needs consistent with law and existing U.S. Army Corps of Engineers policy.   
 
Significant concerns and explanation of the resolutions are documented within the project file.  As 
noted above, all concerns resulting from independent technical review of the project have been 
considered.  
 

   
  _________________ 
  Date 

Project Manager 
 

 _________________ 
 Date 

Independent Technical Review Team Leader

05/15/2019 

05/15/2019 
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2.0 METEOROLOGICAL MONITORING 

A meteorological monitoring station will be deployed to measure general weather conditions 
during the soils remediation project. The location of the meteorological monitoring station is 
presented on Figure 3-1. A Davis Instruments, Inc. Vantage Pro 2, or equivalent, will be utilized 
to record general weather conditions, including wind direction, wind speed, relative humidity, 
and air temperature. This instrument will be deployed during mobilization to gather baseline data 
and will continue operating for the duration of the soils remediation project. 
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3.0 PERIMETER AIR MONITORING 

Perimeter air monitoring will be conducted at five locations for the soils remediation project. 
Four locations will be situated at each of the cardinal directions (i.e., north, south, east, and west) 
around the active excavation areas. One location will be situated at an off-site location, identified 
by the USACE. The perimeter air monitoring locations situated at each of the cardinal directions 
will be adjusted as the project progresses, based on the location of active excavation areas.  The 
project is currently planned to begin at Area H and progress west to Area A, with work occurring 
at clusters of excavation areas where possible. As work continues, the perimeter air monitoring 
locations will be adjusted to ensure the best configuration to monitor potential emissions 
throughout the duration of the project. The conceptual perimeter air monitoring locations are 
presented on Figure 3-1. Each perimeter air monitoring location will consist of: 

• A real-time monitor to measure and record the concentrations of total suspended 
particulate (TSP); and 

• A high-volume sampler to collect samples (i.e., filters) for radioactivity analysis. 
The perimeter air monitoring locations, including one off-site location, will be setup during 
mobilization to establish baseline conditions for TSP/radioactivity over a period of three days 
prior to the start of clearing and grubbing activities. Real-time monitoring for TSP is described in 
Section 3.1, and radioactivity monitoring is described in Section 3.2. Baseline radioactivity 
monitoring will also include the collection and submittal of two samples (i.e., filters) with the 
highest, long-lived alpha/beta activities (measured on site) for laboratory analysis. The 
laboratory analysis of samples for radionuclide COCs are described in the Uniform Federal 
Policy – Quality Assurance Project Plan (UFP-QAPP; Plexus, 2019b). The values established by 
the baseline laboratory samples will be used to evaluate the values of samples collected for 
laboratory analysis during remedial activities. 

 Total Suspended Particulate 
An Environmental Beta Attenuation Monitor (E-BAM), manufactured by Met One Instruments, 
or equivalent, will be used to measure and record TSP concentrations. The E-BAM, or 
equivalent, will operate continuously throughout the work day at a flow rate of approximately 17 
liters per minute (LPM) (0.6 ft3/min) using an integral flow meter, pressure sensor, and ambient 
temperature sensor. TSP concentration measurements will be updated every minute and recorded 
for averaging over a 15-minute interval. The E-BAM, or equivalent, will continuously upload 
recorded data to an online database for storage and tracking of TSP concentrations in real-time.  
If the air monitoring values presented in Table 1-2 are exceeded, an alarm notification will be 
sent and appropriate corrective actions will be implemented, as presented in Section 6.0. 

 Radioactivity 
Perimeter air monitoring locations will be equipped with a high-volume sampler, operating at 
approximately  150 LPM and equipped with a fixed particulate filter that is exchanged once per 
work shift. The filter will be subsequently counted on site for gross alpha and beta radioactivity. 
For a full work shift, air samples will be collected over approximately nine hours, sampling 
beginning prior to the start of remedial activities each day. Each filter will be counted for two-
minutes using an on-site alpha/beta scintillation counter, such as a Ludlum Model 2929 scaler 
interfaced with a Ludlum Model 43-10-1 alpha/beta scintillation detector mounted above a 
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sample holder assembly or equivalent detection/sample counting instrument. Filters will be 
collected and counted each day once the remedial activities have been completed for the day. 
The filters will then be held and counted again on site 24 hours later to allow for additional decay 
of short-lived radon progeny that may be present on the filters. The results from the multiple 
radiation measurements will be used with the modified Kusnetz method to account for longer-
lived radon and thoron activity (U.S. Nuclear Regulatory Commission (USNRC), 2002). The 
contribution from background, as determined by the baseline monitoring, will be subtracted from 
the result and used to make a final determination of the net long-lived airborne concentrations 
This airborne calculation will be compared to the air monitoring values to determine if corrective 
action is required, as presented in Section 6.0.  
If evaluation of monitoring data indicates that ongoing, non-site related activities are having an 
adverse impact on determining accurate net, long-lived activity, then additional background air 
samples may be collected in an effort to update background and account for changes in airborne 
conditions at the site.  Net long-lived gross activity on a filter that exceeds the air limit presented 
in Table 1-2 will be reported to the Radiation Safety Officer (RSO) who will consult with the 
Project Certified Health Physicist (CHP) and USACE to determine if the filter should be 
submitted to the off-site laboratory for radionuclide COC analyses. The laboratory analysis of 
samples for radionuclide COCs are described in the UFP-QAPP (Plexus, 2019b). The purpose of 
the laboratory analysis result is to provide an evaluation of potential radiation exposure and to 
account for the specific radiation dose conversion factors associated with each radionuclide 
COC.  
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4.0 WORK AREA AIR MONITORING 

Work area air monitoring will be conducted at each of the excavation areas during the soils 
remediation project. The excavation areas have been identified as Areas A through H and are 
presented on Figure 3-1. Upwind and downwind air monitoring stations will be deployed to 
evaluate respirable suspended particulate (RSP)/radioactivity levels that may be entering and/or 
exiting the work areas. The locations of the air monitoring stations will be selected on a daily 
basis, using careful consideration of current and forecasted meteorological conditions and 
scheduled activities for the day. The upwind location will be used to monitor potential airborne 
impacts (e.g., NORM) caused by other on-site or off-site activities unrelated to the excavation 
activities. The locations of the air monitoring stations will be recorded each day. Monitoring at 
each air monitoring station will be conducted by: 

• A handheld real-time monitor to measure and record the concentrations of RSP; and 

• A low-volume sampler to collect samples (i.e., filters) for radioactivity analysis. 
A work area air monitoring location, with an upwind and downwind air monitoring station, will 
be setup during mobilization to establish baseline conditions for RSP/radioactivity levels over a 
period of three days prior to the start of clearing and grubbing activities. A conceptual illustration 
of work area monitoring is presented on Figure 5-1. Real-time monitoring for RSP is described 
in Section 4.1, and radioactivity monitoring is described in Section 4.2.  

 Respirable Suspended Particulates 
A MiniRam PDM-3, manufactured by MIE, or equivalent will be used to measure and record 
RSP concentrations. The MiniRam PDM-3, or equivalent, will be operated continuously when 
soil excavation activities are occurring in a given work area. RSP concentration measurements 
will be recorded for averaging over a 15-minute interval. Data collected by the real-time monitor 
will be evaluated against the air monitoring values presented in Table 1-2. If air monitoring 
values are exceeded, then corrective actions will be implemented, as presented in Section 6.0. 

 Radioactivity 
Work area monitoring stations will be equipped with a low-volume sampler, operating at 
approximately 30 LPM and equipped with a fixed particulate filter that is exchanged once per 
work shift. The filter will be subsequently counted on site for gross alpha and beta radioactivity. 
The filter analysis and reporting requirements for radioactivity measurements are the same as 
those identified for the perimeter air monitoring locations presented in Section 3.2. 

 Mobile Monitoring 
In addition to the air monitoring that will be conducted at the perimeter and at each of the 
excavation areas, a mobile RSP monitor will be utilized during the soils remediation project. 
This monitor will measure RSP levels at the perimeter of the work areas and other site locations 
to evaluate dust migration and control measures as needed. Data collected by the real-time 
monitor during mobile perimeter monitoring activities will be evaluated against the air 
monitoring values presented in Table 1-2. If air monitoring values are exceeded, then corrective 
actions will be implemented, as presented in Section 6.0. 
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5.0 BREATHING ZONE AIR MONITORING 

Air monitoring for radioactivity in the breathing zone of site workers is not required, based on 
average soil concentrations (see Table 1-1) and using a published mass loading factor of 100 
micrograms per cubic meter (USNRC, 1999). Using a highly conservative, worst-case exposure 
scenario, a maximum internal dose to a site worker is estimated to be less than 0.1% of the 10 
CFR 20 Annual Limits on Intake (ALI) for Th-230. If assigning a dose becomes necessary due to 
measured air concentrations that exceed 10% of the ALI, then Plexus will use work area air 
monitoring results and conservative exposure assumptions to complete an assessment.
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7.2.2 Weekly Data Summary 
Plexus will provide the USACE the following weekly data summaries and report: 

• Maximum 15-minute average concentrations of real-time RSP/TSP measured at 
background, perimeter, and work area monitoring locations; 

• Average 15-minute wind speed, wind direction, relative humidity, and air temperature 
data; 

• Handheld instrument particulate matter data that triggered a response or action; 

• Site activities, including monitoring results for gross alpha and beta filter samples and 
any values that exceeded the action levels or limits; and. 

• Air monitoring station locations. 
7.2.3 Monthly Data Summary 
Plexus will provide to USACE the following monthly data summaries in electronic format: 

• Monthly maximum and average concentrations of RSP/TSP and gross alpha and beta 
measurements for perimeter and work area monitoring locations; 

• If isotopic analyses are deemed necessary, then the monthly report will include maximum 
and average concentrations of individual radionuclide COCs; 

• Site activities, including monitoring results for gross alpha and beta measurements and 
any values that exceeded the air monitoring values; and 

• Perimeter and work area monitoring locations. 
7.2.4 Final Report 
Plexus will prepare a Perimeter Air Monitoring Report (PAMR) at the conclusion of the 
perimeter air monitoring program. The PAMR will be included in the Construction Completion 
Report. The PAMR will provide: 

• All real-time monitoring results with the relevant graphical and statistical evaluations; 

• All sampling and analytical results with graphical and statistical evaluations;  

• All meteorological data with graphical and statistical evaluations; 

• A summary of air monitoring results above the air monitoring values, corresponding site 
activities, and corrective actions taken; 

• Figures that identify perimeter and work area monitoring locations associated with each 
remediation area/phase; and  

• Conclusions regarding the perimeter air monitoring program and the potential for 
exposure as described by the sampling results.



Revised Final Perimeter Air Monitoring Plan for Soils Remediation 
Landfill Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New York 

15 

8.0 REFERENCES 

ACGIH, 2015. Threshold Limit Values for Chemical Substances and Physical Agents and 
Biological Exposure Indices. 
Plexus, 2019a. Site Operations Plan for Soils Remediation, Landfill Operable Unit, Tonawanda 
Landfill Vicinity Property, Erie County, New York. March. 
Plexus, 2019b. Uniform Federal Policy – Quality Assurance Project Plan for Soils Remediation, 
Landfill Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New York. March. 
Sehmel, G.A. (1980), “Particle Resuspension: A Review” Environment International 4:107-127. 
USACE, 2013.  U.S. Army Corps of Engineers, Radiation Protection, Manual EM 385-1-80, 30 
September 2013. 
USACE, 2017.  Record of Decision for the Landfill Operable Unit of the Tonawanda Landfill 
Vicinity Property, Tonawanda, New York. Buffalo District, September. 
USACE, 2018.  Scope of Work (Amended) for Landfill Operable Unit of the Tonawanda 
Landfill Vicinity Property Soils Remediation, Formerly Utilized Sites Remedial Action Program, 
Erie County, New York.  Buffalo District, August. 
USNRC Regulation 10 CFR 20, Standards for Protection Against Radiation. 
USNRC, 1999.  U.S. Nuclear Regulatory Commission, Residual Radioactive Contamination 
from Decommissioning, Parameter Analysis, NUREG/CR 5512, Volume 3, Draft, October 1999. 
USNRC, 2002.  U.S. Nuclear Regulatory Commission, Health Physics Surveys In Uranium 
Recovery Facilities, Regulatory Guide 8.30, Revision 1, May, 2002.



Revised Final Perimeter Air Monitoring Plan for Soils Remediation 
Landfill Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New York 

16 

This page was left intentionally blank.



Revised Final Perimeter Air Monitoring Plan for Soils Remediation 
Landfill Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New York 

 

FIGURES



Revised Final Perimeter Air Monitoring Plan for Soils Remediation 
Landfill Operable Unit, Tonawanda Landfill Vicinity Property, Erie County, New York 

 

This page was left intentionally blank. 








