
 
 

 1 December 15, 2017 
 

PARTICULATE AIR MONITORING DURING THE IMMEDIATE RESPONSE ACTION (FORMERLY 
RELEASE ABATEMENT MEASURE) BEING PERFORMED AT THE FORMER TEST RANGE BERM 

AREA AT THE FIREWORKS SITE 

ROUND 2 – NOVEMBER 2017 

 

1.0 OBJECTIVES AND PLANNING 

1.1 BACKGROUND AND CURRENT OBJECTIVES 

This document describes the planning and implementation of particulate sampling associated with 
the Immediate Response Action (IRA), formerly conducted as a Release Abatement Measure 
(RAM), being performed at the Former Test Range Berm Area (FTRBA) at the Fireworks Site 
(Site) (RTN #4-0090 Tier IA #100223). The RAM Plan describing the cleanup activities in the 
FTRBA was uploaded into eDEP on May 4, 2017. Particulate sampling was previously performed 
in August of 2017 during the activities of the RAM that generate particulates that could become 
airborne and disperse from their point of release, including the generation of particulates before 
and after munitions detonation shots. During the first round of sampling (i.e., Round 1), 
particulates generated at the Site were monitored for five consecutive workdays on August 8th -
11th and August 14th. The results of this monitoring indicated that the controlled detonations 
performed at the FTRBA as part of the RAM were not creating unacceptable off-site air impacts 
as defined by the risk-based action levels. The report describing the first round of sampling and 
presenting the results was uploaded to eDEP on August 23, 2017.  
 
The work described in the RAM Plan has since been rolled up into a comprehensive IRA Plan 
Modification designed to cover the full scope of munitions-related investigation and cleanup 
activities to be performed at the Site.  This IRA Plan Modification was uploaded to eDEP on 
September 13, 2017 and approved by MassDEP on September 29, 2017.  In response to the 
expanded scope of munitions-related work, the layout of the work area at the Site was 
reconfigured. This layout change included a change in location of the sifter unit (and the potential 
blow-in-place location), while the location where the items that are “safe to move” are destroyed 
(i.e., the Demolition Shot Area) has not changed. Given the new configuration of operations, a 
second round of particulate monitoring (i.e., Round 2) was performed to verify that the new work 
area layout is still not creating unacceptable off-site air impacts. The particulate air monitoring 
during Round 2 used the same methods and means as were described in the August 2017 
monitoring report.  
 

1.2 CURRENT CONDITIONS AT THE FORMER TEST RANGE BERM AREA 

The FTRBA is located on a wooded hillside and is approximately 300 feet wide by 100 feet long 
along the berm face. Excavation of the berm to remove any unexploded ordnance (UXO) or 



 
 

 2 December 15, 2017 
 

material potentially presenting an explosive hazard (MPPEH) buried within it has produced large 
numbers of items requiring on-site destruction by controlled detonation (see Section 2.1 of the 
Particulate Sampling Plan attached as Appendix A). Additional munitions and explosives of 
concern (MEC) and MPPEH clearance activity in the Area in Front of the Berm (AIFB) and in the 
adjacent Open Space Disposal Area (OSDA) will follow immediately after the completion of the 
work at the FTRBA berm as sequenced in the IRA Plan Modification.  Since continued detonations 
will be required for this sequence of clearance work, Round 2 of the particulate air monitoring was 
conducted to ensure that unacceptable off-site air impacts were not being created by the detonation 
operations being performed by the Massachusetts State Police Bomb Squad. To assess the levels 
of particulates generated from the new site layout, a particulate air monitoring plan for a second 
round of monitoring was designed to mimic the August 2017 monitoring plan. This second round 
of particulate monitoring was performed on November 9, 10, 14, 15, 17 and 20 of 2017. This 
memorandum presents the results of this second round of air monitoring. 

1.3 PARTICULATES OF HUMAN HEALTH CONCERNS 

Concentrations of Particulate Matter-2.5µm (PM2.5) and Particulate Matter-10µm (PM10) were 
monitored during six days of RAM activity (i.e., November 9, 10, 14, 15, 17 and 20 of 2017). 
Demolition shots occurred on November 9, 10 and 17. The most important measure of particulates 
in air from a public health inhalation perspective is the PM2.5. The particulates (expressed in units 
of µg/m3) included in the PM2.5 metric are the respirable particulates (i.e., with diameters greater 
than 0.1 micron and less than 2.5 microns). This size range of particulates, once inhaled, are small 
enough not to be cleared from the upper airway by collision with the bronchia and removal to the 
stomach, and are large enough to not be immediately exhaled with the next breath. The PM10 
concentration (also expressed in units of µg/m3) is the concentration of all particulates that are 10 
microns or less in diameter. This metric approximates the total particulates concentration. The 
PM2.5 and PM10 monitoring data can be used to evaluate potential risks and the potential 
dispersion of contaminant-laden particles. 

1.4 DEVELOPMENT OF PARTICULATE ACTION LEVELS 

Section 2.6 of the Particulate Sampling Plan (which is attached in Appendix A) details the 
development of particulate Action Levels (ALs) to be compared to the concentrations of PM2.5 
and PM10 measured at the detonation area and at the Site boundary. The ALs were designed to 
take into consideration the U.S. Environmental Protection Agency (USEPA) National Ambient 
Air Quality Standards (NAAQS) for PM2.5 and PM10 and also the potential metals and explosives 
composition of the particulates that may be generated by the detonations (e.g., the constituents of 
potential concern associated with a munitions item or the donor charge explosives used to detonate 
the item). The Particulate Sampling Plan described the development of risk-based inhalation 
exposure concentrations reflecting the toxicities of the individual metal and explosive constituents 
indicated to be associated with the particulates potentially ejected from a demolition shot and 
identified relevant and appropriate ambient air target regulatory limits. The ALs were used to 
evaluate the particulate monitoring results and assess whether any potential public health concerns 
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are being created during the cleanup activities being conducted. The ALs are identified in Table 
2-1 of Appendix A. Table 2-1 also indicates the averaging period associated with each risk-based 
or regulatory threshold concentration. Typically the averaging period for each constituent was a 
24-hour average, but in some cases it was an annual average.  The selected ALs are being applied 
here to 8-hour time-weighted average PM2.5 and PM10 particulate concentration measurements.  
This approach to the analysis is very conservative (i.e., protective) since AL concentrations are 
generally higher as the averaging period/exposure period gets shorter.  

 

2.0 IMPLEMENTATION 

Particulate monitoring devices were placed at three locations on-site: 

1) Within the Demolition Shot Area at the closest point outside the exclusion zone (EZ) in 
the predominant downwind direction (based on multiple days observations) at the time of 
the demolition shot – Demolition Shot Area Monitoring Point (see Figures 2-1 and 2-2);  

2) At the Site property boundary path on the hill above the FTRBA just inside the fence on a 
line from the detonation point to the nearest homes in the Waterford residential 
development – Fence Line Boundary Monitoring Point – Waterford; and 

3) At the old on-site perimeter service road just inside the fence on a line from the detonation 
point to the nearest homes in Hanson south of Lower Factory Pond – Fence Line Boundary 
Monitoring Point – Lower Factory Pond.  

These particulate monitoring points are illustrated in Appendix A, Figure 2-1. The locations of the 
three monitoring devices were not changed over the course of a daily sampling event. It should be 
noted that particulate concentrations at any residential area resulting from the IRA activities would 
be expected to be significantly lower than those measured in the Demolition Shot Area or even at 
one of the Fence Line Boundary monitoring points due to additional dispersion that would occur 
with distance and mature tree stands and topography (i.e., significant changes in ground elevation) 
between the monitoring stations and actual residences.   

As with Round 1 of particulate monitoring at the Site, concentrations of PM2.5 and PM10 were 
originally planned to be monitored at each of the three monitor locations continuously over the 
eight hours of activity during five consecutive workdays in which demolition shots occurred. 
However, due to periods of rainy weather, particulate monitoring could not be performed for five 
consecutive workdays. In addition, no demolition shots occurred during three workdays during the 
planned monitoring period when: (1) the new warning siren and pole were installed; and (2) the 
excavation and sifting did not uncover any MEC or MPPEH during that workday. A few particulate 
monitor unit errors also occurred during the planned monitoring period that prevented data from 
being collected during all or part of a workday at the location of the malfunctioning monitor. For 
Round 2 of the particulate monitoring, data from at least two of the three monitors were able to be 
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collected on November 9, 10, 14, 15, 17 and 20 of 2017. Section 2.3 provides a more detailed 
description of each day during the planned particulate monitoring period.  

  

2.1 PARTICULATE MONITORING INSTRUMENT 

The particulate monitoring was performed using a set of three TSI DUSTTRAK DRX Desktop 
8533 Dust/Aerosol Monitors (one positioned at each identified monitoring point). This is the same 
make and model unit as was used during Round 1 of particulate monitoring. The monitors 
simultaneously measured the PM2.5 and PM10 particulate concentrations in the air, and were 
capable of quantifying ambient particulate concentrations between 1-150,000 µg/m3. The 
instruments positioned at each monitoring point were operated continuously, logging particulate 
data every ten seconds for approximately eight hours of Site activity. This monitoring period 
typically included one or no demolition shot and the intervals of excavation, screening/sifting, and 
on-site vehicular movement between events.  The sampling instructions and operation protocol for 
this instrument are included in Attachment A to Appendix A. 

Figure 2-1. Photograph of the Fence Line Boundary Monitoring Point – Waterford 
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Figure 2-2. Photograph of the Fence Line Boundary Monitoring Point – Lower Factory Pond 
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Figure 2-3. Photograph of the Demolition Shot Area Monitoring Point 

 

 Note:  Steam is rising from the soil pile due to the low ambient air 
temperature and frost is visible on the debris pile 



 
 

 7 December 15, 2017 
 

2.2 INSTRUMENT TESTING / PROVE-OUT 

Three particulate monitoring instruments were received and charged overnight in preparation for 
instrument testing the following morning. Prior to initiating particulate monitoring, each 
instrument was tested to ensure that it operated as designed (i.e., could be calibrated, had clean 
filters, could be charged/hold a charge). Instruments that did not pass the instrument prove-out test 
were replaced. Only instruments that successfully operated during this prove-out were used for 
particulate monitoring. Instruments were programmed with the correct date and time. 

The same model of particulate monitor was used during the November 2017 monitoring event as 
was used in the August 2017 monitoring event. During Round 1 of particulate sampling, a 
preliminary testing day was included where all three monitoring devices were set up and run for 6 
hours collecting data every minute to allow the persons running the monitors to get familiar with 
them and to test the battery life of the machines and their ability to run continuously throughout 
the day. During Round 2 of particulate sampling, the field staff’s familiarity with the instruments 
made another full day of preliminary testing unnecessary. After the initial prove-out, all three 
particulate monitors were set out to begin the testing described in Section 2.3. A successful first 
day of sampling was used as evidence that the air monitoring devices were working properly. A 
successful operation of an instrument included verification that ambient air data was collected for 
the entire test duration for each log interval. 

2.3 PARTICULATE MONITORING 

Particulate monitoring was initiated after the instrument prove-out. A single monitor was placed 
at each of the monitoring points described in Section 2.0 (see Figures 2-1 through 2-3). The 
monitors were placed atop a stable flat surface elevated off the ground approximately 12 to 18 
inches. Before operating each instrument, the “Zero Cal” operation was performed as described in 
Attachment A to Appendix A. The “Zero Cal” operation is required for each monitor prior to 
recording data using a specific Zero Filter. Performing this operation ensures that the instrument 
did not have any remaining zero drift that could affect the results (i.e., any apparent light scatter 
inside the monitor that can be read by the photodetector is set as the baseline scatter above which 
particulate results can be recorded). The instruments were set to calibrate for “ambient air” (i.e., 
outdoor ambient dust and fugitive dust monitoring) as suggested by the instrument operation 
manual (see Appendix A, Attachment A). Each instrument was manually set for a total sampling 
duration of eight hours. The ambient air data was collected at ten second intervals. Particulate 
monitoring began on November 9, 2017 and ended on November 20, 2017. The sampling periods 
typically began between approximately 7:00:00 (7:00 AM) and 8:00:00 (8:00 AM) and ended 
between approximately 15:00:00 (3:00 PM) and 16:00:00 (4:00 PM). On each monitoring day, the 
three instruments were checked regularly to verify that they continued to function properly. 

 On the first day of monitoring (i.e., Thursday November 9, 2017), all three monitors were 
deployed at the locations described in Section 2.1 (see Figures 2-1 through 2-3). During a 
routine monitor check mid-morning, the monitor located in the Demolition Shot Area was 



 
 

 8 December 15, 2017 
 

found displaying a filter error. The filter was checked and cleared of any residual particles 
and then replaced to the Demolition Shot Area. The monitor appeared to function properly 
for the remainder of the day. One demolition shot occurred at 15:13 (3:13 PM). However, 
particulate concentration data collected from the Demolition Shot Area monitor indicated 
that yet another filter error occurred during this time. The filter was checked again and a 
spider was discovered inside. The spider was cleared from the filter. As a result of these 
instrument errors, the data that was collected from the Demolition Shot Area was unusable 
for this day. The monitors located at the two Fence Line Boundary Monitoring Points 
successfully collected PM data without error. 

 On Friday November 10, 2017, the two working monitors were deployed at the Fence Line 
Boundary Monitoring Points. In an attempt to troubleshoot the malfunctioning monitor, 
the instrument rental company was called and several steps were taken to repair the 
monitor. The monitor was then placed in the Demolition Shot Area in the early afternoon. 
One demolition shot occurred at 15:03 (3:03 PM). Upon collecting the monitors at the end 
of the day, this monitor was found to be displaying negative PM concentrations (which is 
physically impossible). As this monitor could not be fixed after several attempts to 
troubleshoot the filter error, it was necessary to replace the unit. 

 On Monday November 13, 2017, a new monitor was delivered to replace the 
malfunctioning unit. However, due to rain throughout the day, no particulate air monitoring 
data could be collected on this day. The replacement monitor was charged for use the 
following day. 

 On Tuesday November 14, 2017, all three monitors were deployed. No errors were 
indicated during PM data collection on this day. However, due to the unannounced 
installation of the warning siren in the work area, no detonations took place on this day.  

 On Wednesday November 15, 2017, all three monitors were deployed. No errors were 
indicated during PM data collection on this day. However, no MEC or MPPEH was 
uncovered. Therefore, no detonations took place on this day. 

 On Thursday November 16, 2017, no data was collected due to heavy rain throughout the 
day.  

 On Friday November 17, 2017, all three monitors were deployed. No errors were indicated 
during PM data collection on this day. One detonation took place at 15:22 (3:22 PM). 

 On Monday November 20, 2017, only two monitors were deployed. The “Zero Cal” 
function could not be performed on one of the units. The filter was replaced on this monitor, 
however the “Zero Cal” function was still unable to be performed. As this function must 
be performed on each device before running to ensure no background scatter is left in the 
machine, this monitor could not be deployed. The two working monitors were placed at 
the Fence Line Boundary Monitoring Point – Waterford and the Demolition Shot Area as 
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the later area had the largest data gap due to the mechanical errors experienced at the 
beginning of the monitoring period. During the workday, no MEC or MPPEH was 
uncovered. Therefore, no detonations took place on this day. 

The monitors were returned to the supplier on Tuesday November 21, 2017. 

 

3.0 RESULTS 

3.1 WEATHER 

A summary of the daily weather at the Site on the Round 2 particulate monitoring days is presented 
in Table 3-1.  

Table 3-1. Weather Conditions for the Round 2 Particulate Monitoring Period 
 

 

3.2 ON-SITE PARTICULATE CONCENTRATIONS 

The concentrations of PM2.5 and PM10 detected at each monitoring point for each day of sampling 
are presented in Figures 3-1 to 3-15. Variations in the on-site concentrations of PM2.5 and PM10 
were typically found to track closely with one another. Table 3-2 below provides the summary 
statistics of the particulate monitoring results, such as: start times; end times; minimum 
concentrations; maximum concentrations; and time-weighted average (TWA) concentrations of 
PM2.5 and PM10. As particulate concentrations were monitored in ten second intervals, TWAs 
were used to interpret particulate averages over the length of the typical eight-hour workday (i.e., 
each data point was assumed to represent the concentration of particulates for 10 seconds).

Date Cloud Cover Temperature 
(Low/High) (°F) 

Wind                                  
(Direction / Apparent 

Speed) 
11/9/2017 Clear 28 / 51 No observable wind 

11/10/2017 Cloudy 24 / 47  North, Northwest / Light 
11/13/2017 Partly Cloudy 29 / 46 No observable wind 
11/14/2017 Rainy 39 / 43 No observable wind 
11/15/2017 Cloudy 28 / 45 No observable wind 
11/16/2017 Rainy 29 / 50 No observable wind 
11/17/2017 Clear 29 / 44 North, Northwest / Light 
11/20/2017 Clear 33 / 41 Northwest / Light 
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Table 3-2. Summary of the Round 2 Particulate Air Monitoring Results by Day 
 

  Sampling Date: November 9, 2017 
Concentration / Time Demolition Shot Area 

Monitoring Point 
Fence Line Boundary 

Monitoring Point 
– Waterford 

Fence Line Boundary 
Monitoring Point 

– Lower Factory Pond 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
Average Conc. (ug/m3) NA NA 9 10 8 8 

Minimum Conc. 
(ug/m3) 

NA NA 4 4 4 4 

Time of Minimum 
Conc. 

NA NA 11:14:28 11:16:08 11:15:04 11:15:44 

Maximum Conc. 
(ug/m3) 

NA NA 46 49 22 23 

Time of Maximum 
Conc. 

NA NA 7:23:38 7:23:38 8:04:14 8:03:24 

TWA (8-hour) Conc. 
(ug/m3) 

NA NA 9 10 8 8 

Monitoring Start Time: NA NA 7:23:38 7:23:38 7:45:44 7:45:44 

Monitoring End Time: NA NA 15:45:48 15:45:48 15:50:44 15:50:44 

Number of 
Detonations: 

1 1 1 1 1 1 

Detonation Time 
(instrument): 

15:13:00 15:13:00 15:13:00 15:13:00 15:13:00 15:13:00 

 

Sampling Date: November 10, 2017 
Concentration / Time Demolition Shot Area  

Monitoring Point 
Fence Line Boundary 

Monitoring Point 
– Waterford 

Fence Line Boundary 
Monitoring Point 

– Lower Factory Pond 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
Average Conc. (ug/m3) NA NA 3 4 4 4 

Minimum Conc. 
(ug/m3) 

NA NA 1 1 3 3 

Time of Minimum 
Conc. 

NA NA 9:10:02 9:14:22 8:11:34 8:19:54 

Maximum Conc. 
(ug/m3) 

NA NA 60 69 42 44 

Time of Maximum 
Conc. 

NA NA 14:48:12 14:21:52 15:10:54 15:10:54 

TWA (8hr) Conc. 
(ug/m3) 

NA NA 3 4 4 4 

Monitoring Start Time: NA NA 8:06:02 8:06:02 8:11:34 8:11:34 

Monitoring End Time: NA NA 16:14:22 16:14:22 16:17:14 16:17:14 

Number of 
Detonations: 

1 1 1 1 1 1 

Detonation Time 
(instrument): 

15:03:00 15:03:00 15:03:00 15:03:00 15:03:00 15:03:00 
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Sampling Date: November 14, 2017 
Concentration / Time Demolition Shot Area  

Monitoring Point 
Fence Line Boundary 

Monitoring Point 
– Waterford 

Fence Line Boundary 
Monitoring Point 

– Lower Factory Pond 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
Average Conc. (ug/m3) Could Not Be 

Calculated 
Could Not Be 

Calculated 
11 13 19 21 

Minimum Conc. 
(ug/m3) 

5 5 4 5 9 10 

Time of Minimum 
Conc. 

14:49:04 14:54:24 14:23:04 14:20:44 14:37:46 14:37:46 

Maximum Conc. 
(ug/m3) 

81 89 31 32 64 69 

Time of Maximum 
Conc. 

12:14:30 10:57:48 12:13:14 12:13:14 13:25:06 13:25:06 

TWA (8-hour) Conc. 
(ug/m3) 

Could Not Be 
Calculated  

Could Not Be 
Calculated 

11 13 19 21 

Monitoring Start Time: 6:54:08 6:54:08 7:12:24 7:12:24 7:01:36 7:01:36 

Monitoring End Time: 15:04:54 15:04:54 15:13:04 15:13:04 15:10:26 15:10:26 

Number of 
Detonations: 

0 0 0 0 0 0 

Detonation Time 
(instrument): 

NA NA NA NA NA NA 

 

Sampling Date: November 15, 2017 
Concentration / Time Demolition Shot Area  

Monitoring Point 
Fence Line Boundary 

Monitoring Point 
– Waterford 

Fence Line Boundary 
Monitoring Point 

– Lower Factory Pond 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
PM2.5 

(AL = 35) 
PM10 

(AL = 94) 
Average Conc. (ug/m3) 8 10 8 9 12 13 

Minimum Conc. 
(ug/m3) 

3 3 5 5 8 8 

Time of Minimum 
Conc. 

11:16:40 11:16:40 13:41:57 13:51:17 9:01:59 9:01:59 

Maximum Conc. 
(ug/m3) 

61 68 53 68 86 89 

Time of Maximum 
Conc. 

14:09:50 14:09:50 9:19:17 9:19:17 11:13:09 11:13:09 

TWA (8hr) Conc. 
(ug/m3) 

7 9 7 8 11 12 

Monitoring Start Time: 9:08:10 9:08:10 8:56:27 8:56:27 9:01:59 9:01:59 

Monitoring End Time: 16:33:20 16:33:20 16:26:57 16:26:57 16:29:49 16:29:49 

Number of 
Detonations: 

0 0 0 0 0 0 

Detonation Time 
(instrument): 

NA NA NA NA NA NA 
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Sampling Date: November 17, 2017 

Concentration / Time 

Demolition Shot Area  
Monitoring Point 

Fence Line Boundary 
Monitoring Point 

– Waterford 

Fence Line Boundary 
Monitoring Point 

– Lower Factory Pond 
PM2.5 

(AL = 35) 
PM10  

(AL = 94) 
PM2.5 

(AL = 35) 
PM10  

(AL = 94) 
PM2.5 

(AL = 35) 
PM10  

(AL = 94) 
Average Conc. (ug/m3) 6 6 2 3 2 2 
Minimum Conc. 
(ug/m3) 2 2 1 1 0 0 

Time of Minimum 
Conc. 6:52:34 6:52:34 7:05:44 7:05:44 12:42:34 12:42:34 

Maximum Conc. 
(ug/m3) 623 648 93 96 8 9 

Time of Maximum 
Conc. 10:18:34 10:18:34 9:10:14 9:10:14 12:58:04 12:58:04 

TWA (8-hour) Conc. 
(ug/m3) 6 6 2 3 2 2 

Monitoring Start Time: 6:52:34 6:52:34 7:05:44 7:05:44 6:59:04 6:59:04 

Monitoring End Time: 15:44:44 15:44:44 15:52:34 15:52:34 15:48:34 15:48:34 
Number of 
Detonations: 1 1 1 1 1 1 

Detonation Time 
(instrument): 15:22:00 15:22:00 15:22:00 15:22:00 15:22:00 15:22:00 

 

Sampling Date: November 20, 2017 

Concentration / Time 

Demolition Shot Area  
Monitoring Point 

Fence Line Boundary 
Monitoring Point 

– Waterford 

Fence Line Boundary 
Monitoring Point 

– Lower Factory Pond 
PM2.5 

(AL = 35) 
PM10  

(AL = 94) 
PM2.5 

(AL = 35) 
PM10  

(AL = 94) 
PM2.5 

(AL = 35) 
PM10  

(AL = 94) 
Average Conc. (ug/m3) 2 2 3 3 NA NA 

Minimum Conc. 
(ug/m3) 0 0 1 1 NA NA 

Time of Minimum 
Conc. 10:22:44 10:23:54 8:35:21 8:35:21 NA NA 

Maximum Conc. 
(ug/m3) 17 17 35 38 NA NA 

Time of Maximum 
Conc. 11:38:24 11:38:24 9:56:51 9:56:51 NA NA 

TWA (8hr) Conc. 
(ug/m3) 2 2 3 3 NA NA 

Monitoring Start Time: 7:49:24 7:49:24 7:58:41 7:58:41 NA NA 

Monitoring End Time: 15:50:44 15:50:44 15:58:41 15:58:41 NA NA 

Number of 
Detonations: 0 0 0 0 0 0 

Detonation Time 
(instrument): NA NA NA NA NA NA 

Note: NA = Not available 
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To determine whether the overall on-site particulate concentrations could have a potential effect 
on public health, the eight-hour TWA PM2.5 and PM10 concentrations were calculated and 
compared to the identified ALs. These ALs, as was noted, were developed in consideration of the 
NAAQS based on 24-hour exposures or risk-based concentrations based on longer (annual) 
continuous exposures. This comparison conservatively assumes that particulate concentrations 
generated during the cleanup activities (and the estimated eight-hour TWA) are representative of 
the potential exposure for a 24-hour period. As the on-site cleanup activities do not typically 
continue past eight-hours, the 24-hour TWAs for PM2.5 and PM10 would be conservative 
benchmarks for evaluating the particulate measurements over 8 hours since they implicitly assume 
a three times longer exposure period.  

In addition, since the risk-based AL value calculated for the potential cobalt presence in the 
detonation cover material was less that the PM10 NAAQS value of 150 µg/m3, a more stringent 
PM10 AL of 94 µg/m3 based on an 8-hour average was adopted to be protective of the potential 
constituents of the particulates for the comparisons for PM10. Furthermore, this PM10 AL is very 
conservative relative to potential inhalation exposures during these detonation activities since it is 
based on long-term chronic exposure over a longer exposure duration.  

The TWA 8-hour average concentrations calculated for each day are shown in bold in Table 3-2: 

• There were no exceedances of the TWA AL for PM2.5 of 35 ug/m3 for any of the six 
monitoring days (i.e., the maximum TWA for PM2.5 was 19 ug/m3 at the Fence Line 
Boundary Monitoring Point – Lower Factory Pond on November 14, 2017).  

• The calculated TWAs for PM2.5 were typically highest at the Fence Line Boundary 
Monitoring Point – Lower Factory Pond during the Round 2 monitoring period. There was 
no clear trend for which monitoring location had the lowest TWAs for PM2.5 (i.e., between 
the Fence Line Boundary Monitoring Point – Waterford and the Demolition Shot Area 
Monitoring Point) for each day of monitoring. As was noted above, no Demolition Shot 
Area data were available for the first two monitoring days due to instrument error and no 
Fence Line Boundary Monitoring Point – Lower Factory Pond data were available for the 
last monitoring day due to instrument error.  

• There were no exceedances of the TWA AL for PM10 of 94 ug/m3 for any of the six 
monitoring days (i.e., the maximum TWA for PM10 was 21 ug/m3 at the Fence Line 
Boundary Monitoring Point – Lower Factory Pond on November 14, 2017).  

• The calculated TWAs for PM10 also were typically highest at the Fence Line Boundary 
Monitoring Point – Lower Factory Pond during the Round 2 monitoring period. There was 
no clear trend for which monitoring location had the lowest TWAs for PM10 (i.e., between 
the Fence Line Boundary Monitoring Point – Waterford and the Demolition Shot Area 
Monitoring Point) for each day of monitoring. Again, no Demolition Shot Area data were 
available for the first two monitoring days due to instrument error and no Fence Line 
Boundary Monitoring Point – Lower Factory Pond data were available for the last 
monitoring day due to instrument error.  
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• Although the calculated TWA concentrations for each monitoring day were below the ALs, 
there were very brief exceedances of individual concentrations of PM2.5 and PM10 of the 
PM2.5 and PM10 ALs measured sporadically throughout the days. However, these 
elevated instances of particulate concentration typically did not last longer than 10 seconds 
(or one data collection time interval).  

3.3 INTERPRETATION OF DAILY TIME TRENDS ON-SITE 

Due to particulate monitoring unit errors and rain, particulate data from the Demolition Shot Area 
were only collected four out of the six days of the monitoring period. Of these four data collection 
days, only one detonation took place on November 17. Results from this second round of 
particulate monitoring at the Demolition Shot Area show that concentrations of PM2.5 and PM10 
were relatively low throughout the day with instantaneous concentration increases (i.e., 
concentration increases only lasting for 10 seconds, or for one data collection interval) that appear 
to occur as a result of work activities other than detonations throughout the day. On November 14, 
no large instantaneous concentration increases were seen until around 11:00:00 (11:00 AM) when 
a member of the field staff performed a check-up on the instruments. Additional instantaneous 
concentration increases throughout the remainder of that afternoon appear to be the result of the 
installation of the warning siren on-site. On November 15 and 20, instantaneous concentration 
increases were seen during the mid-morning time period. These increases may be due to the arrival 
of the on-site workers in their vehicles, the commencement of the cleanup activities, and the foot 
traffic of the person checking the monitor. On November 17 (the only day a detonation took place 
and Demolition Shot Area data were available), the largest instantaneous concentration increase 
was seen in this mid-morning (i.e., prior to the detonation). This increase may be the result of 
workday activities or the foot traffic of the person checking the monitor. A small concentration 
increase was recorded before the detonation that was probably due to the detonation set-up and 
preparation activity. No concentration increase was reported during or after the detonation. Almost 
all elevated increases in particulate concentrations above the ALs were of very short duration and 
did not last longer than about 30 seconds. The calculated eight-hour TWA for PM2.5 did not 
exceed the PM2.5 AL of 35 ug/m3 on any of the four monitoring days with available Demolition 
Shot Area data. Likewise, the calculated eight-hour TWA for PM10 did not exceed the PM10 AL 
of 94 ug/m3 on any of the four monitoring days. 

Particulate data were available from the Fence Line Boundary Monitoring Point – Waterford for 
all six days of the monitoring period. Of the six days of monitoring at the Waterford location, a 
detonation occurred during three of the days (i.e., on November 9, 10 and 17). The results typically 
show slightly higher levels of particulate concentrations in the morning (e.g., between the hours 
of 8:00 AM and 11:00 AM, before the detonations), lower levels mid-day, and occasional short 
duration concentration peaks in the afternoon (with the exception of November 10, which had 
lower particulate levels in the morning and slightly higher particulate levels in the middle of the 
day throughout the afternoon). The calculated eight-hour TWA for PM2.5 did not exceed the 
PM2.5 AL of 35 ug/m3 on any of the five monitoring days with available data. Likewise, the 
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calculated eight-hour TWA for PM10 did not exceed the PM10 AL of 94 ug/m3 on any of the five 
monitoring days. The Fence Line Boundary Monitoring Point – Waterford results were compared 
to the Demolition Shot Area results to evaluate the possibility that on-site activities were producing 
elevated levels of particulates at this sampling point (please note that Demolition Shot Area data 
was not available on November 9 or 10). On November 14, 15, 17, and 20, the PM2.5 and PM10 
concentrations at the Fence Line Boundary Monitoring Point – Waterford appear to follow the 
same general trends throughout the day as at the Demolition Shot Area Monitoring Point, however 
several instantaneous concentration increases seen at the Fence Line Boundary Monitoring Point 
– Waterford were not also observed at the Demolition Shot Area, and vice versa. Most of the 
instantaneous increases in the PM2.5 and PM10 concentrations at the Fence Line Boundary 
Monitoring Point – Waterford were relatively low (i.e., below 70 ug/m3) with the exception of one 
spike on November 17 where PM2.5 reached 93 ug/m3 (which was above the PM2.5 AL of 35 
ug/m3) and PM10 reached 96 ug/m3 (slightly above the PM10 AL of 94 ug/m3). These increases 
at the Fence Line Boundary Monitoring Point – Waterford may be due to off-site industrial, 
vehicular activities, or to the foot traffic of the person monitoring the particulate monitoring device 
(which happened periodically throughout the day). Instantaneous increases in particulate 
concentrations at the Fence Line Boundary Monitoring Point – Waterford were typically lower 
than the instantaneous concentration increases reported at the Demolition Shot Area. On the days 
that included a detonation (i.e., November 9, 10 and 17), increases in particulate levels were seen 
either before (i.e., November 10) or after (i.e., November 17) the time of detonation. These spikes 
may be due to vehicle traffic before and after the detonation as well as the detonation set-up 
activity. No rapid increases in particulate concentrations were reported on November 9. Again, it 
should be noted that particulate concentrations at the Waterford residential area due to the cleanup 
activities would be expected to be significantly lower that the concentrations measured in the 
Demolition Shot Area or the Fence Line Boundary Monitoring Point – Waterford due to the tree-
covered intervening hill which would be a barrier to particulate dispersion. 

Results from the Fence Line Boundary Monitoring Point – Lower Factory Pond were available for 
five out of the six monitoring days. No data was available for November 20 due to a malfunctioning 
monitor. On that day, the two working monitoring units were set up at the two alternate monitoring 
locations in an attempt to collect data from the Fence Line Boundary Monitoring Point – Waterford 
as this area is located in closer proximity to a residential area than is the Lower Factory Pond 
Monitoring location. The second properly functioning monitor was placed at the Demolition Shot 
Area on this day to fill data gaps caused by the malfunctioning monitors. These results also show 
that, in general, there were slightly higher concentrations of particulate concentrations in the 
morning (e.g., between the hours of 8:00 AM and 11:00 AM, before detonations), relatively lower 
concentrations mid-day, and sometimes slightly higher concentrations in the afternoon (with the 
exception of November 10 and 17 where there were not elevated PM concentrations recorded 
during the mornings). Of the five days of monitoring at the Lower Factory Pond location, a 
detonation occurred on three of the days (i.e., on November 9, 10 and 17). Small instantaneous 
increases in particulate levels appear to potentially coincide with activities taking place at the 
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Demolition Shot Area. However, many of the larger concentration increases seen throughout each 
day at the Demolition Shot Area are not also seen at the Fence Line Boundary Monitoring Point – 
Lower Factory Pond monitoring point and vice versa. Increases in particulate levels throughout 
the day at the Fence Line Boundary Monitoring Point – Lower Factory Pond were possibly the 
result of the activities of the person regularly checking on the monitoring device. On days including 
detonations, an increase in particulate concentrations was only seen on November 10 minutes after 
the time of detonation. This area is near Lower Factory Pond, which is secured before a detonation 
by the local Town of Hanover Fire Department detail. Firemen patrolling the area at this time may 
have kicked up dry dirt in the area of the instrument during this site security assurance activity 
which may have caused the instantaneous increase in PM concentrations. No increases in 
particulate concentrations were recorded immediately before or after the detonation on November 
9 or 17. The calculated eight-hour PM2.5 TWA did not exceed the PM2.5 AL of 35 ug/m3 on any 
of the six monitoring days at the Fence Line Boundary Monitoring Point – Lower Factory Pond. 
Likewise, the calculated eight-hour PM10 TWA did not exceed the PM10 AL of 94 ug/m3 on any 
of the six monitoring days. 

These general daily trends were further assessed by graphically comparing concentrations of 
PM2.5 and PM10 along a time series for all three sampling locations. These comparisons are 
presented in Figures 3-16 to 3-27. The comparisons support the conclusion that the PM2.5 and 
PM10 concentrations at each monitoring point generally follow the same daily pattern.  The 
changes in the Fence Line Boundary Monitoring Point – Waterford data tend to more closely track 
the changes in the particulate concentrations seen in the Demolition Shot Area data than the 
changes in the Fence Line Boundary Monitoring Point – Lower Factory Pond data for most of the 
monitoring days. On November 17, this trend does not appear to be evident as the PM 
concentrations in the Demolition Shot Area data are generally  higher than PM concentrations 
recorded at the Fence Line Boundary Monitoring Point – Waterford (see Figures 3-24 and 3-25).).  

3.4 SUMMARY OF ADDITIONAL AIR MONITORING  

A second round of particulate air monitoring was conducted to determine whether unacceptable 
off-site air impacts were being created by the detonation operations being performed by the 
Massachusetts State Police Bomb Squad to destroy MEC or MPPEH items recovered during the 
excavation and sifting operations after the reconfiguration of the Site layout.  This second round 
of particulate monitoring began on November 9, 2017 and ended on November 20, 2017. 
Particulate monitoring instruments were positioned at three different monitoring points: the 
Demolition Shot Area, the Fence Line Boundary Monitoring Point – Waterford and the Fence Line 
Boundary Monitoring Point – Lower Factory Pond. Monitors were operated continuously, 
recording particulate concentrations every ten seconds during the typical eight hour period of on-
site cleanup activity. This monitoring period included the one or no daily demolition shots that 
occurred and the intervals of excavation, screening/sifting, and on-site vehicular movement that 
occurred before and after the shots.  
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The results of the Round 2 particulate monitoring are summarized as follows: 

• There were no TWA exceedances of the PM2.5 AL on any of the six monitoring days at 
any monitoring location.  

• There were no TWA exceedances of the PM10 AL on any of the six monitoring days at 
any monitoring location.  

• TWAs for PM2.5 and PM.10 were typically lower for this second round of particulate 
sampling than during the August 2017 monitoring round. This is likely due to several 
factors, including a change to the on-site vehicle traffic pattern and the colder and wetter 
weather. In August 2017, the on-site workers and public safety personnel parked their 
vehicles in the Demolition Shot Area and then moved their vehicles just before the 
detonations. This vehicle movement kicked up soil and particles from the ground in this 
area. After the reconfiguration of the Site layout, the on-site workers and public safety 
personnel now park their vehicles at the entrance to the Site near the new Field Office 
Trailer location. The Demolition Shot Area had visibly less suspended dust/particles during 
the second round of monitoring. Additionally, the Site was dry and warm during the August 
monitoring event. These conditions allowed for soil and particles on the ground to dry out 
and become more easily entrained into the air during disturbances such as vehicle traffic. 
In contrast, the Site was cold and damp from frost cover and melt during the November 
monitoring event (see Figure 2-3). These conditions helped to mitigate the amount of dust 
and particulates generated at the Site from sources other than the detonation shots. 

• Elevated particulate concentrations were typically highest at the Fence Line Boundary 
Monitoring Point – Lower Factory Pond.  However, the largest instantaneous increases in 
concentration were not typically coincident with the detonation times (when detonations 
occurred on monitoring days). Increases in particulate concentrations in this area were 
typically seen between early morning and mid-day and are probably due to off-site 
industrial activity, vehicular traffic in the neighborhood, or to the foot traffic of the person 
checking the particulate monitoring device. At the time of the daily detonations, large 
increases in particulate concentrations were not recorded at this sampling point except on 
November 10 when an increase was seen minutes after the detonation. This increase is 
indicated to be due to the foot traffic of the person checking on the monitoring device or 
the firefighters securing and patrolling the area before a detonation  

• In general, increases in particulate concentrations recorded at the Fence Line Boundary 
Monitoring Point – Waterford were typically seen between early morning and mid-day and 
were probably due to off-site industrial or vehicular activities or to the foot traffic of the 
person checking the monitoring device. On November 10, two relatively large 
instantaneous increases in concentration were seen before the detonation. This may be due 
to the foot traffic of the person checking the monitoring device or off-site vehicular traffic. 
It did not appear that the larger particulate concentration increases recorded at the Fence 
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Line Boundary Monitoring Point – Waterford correlated with those seen at the Demolition 
Shot Area.  

• The only day for which data was available for the Demolition Shot Area when a detonation 
occurred was November 17. The largest instantaneous concentration increase on that day 
occurred mid-morning. No instantaneous increase was seen after the detonation. On 
November 14, the largest instantaneous increase occurred while the person checking the 
monitor was doing maintenance on the unit’s filter. As with the other two monitors, PM 
concentrations were typically slightly higher between early mornings and mid-day. The 
instantaneous particulate concentration increases recorded at this location are indicated to 
be the result of the foot traffic of the person checking the particulate monitoring device and 
the cleanup activities.  

• It should again be noted that particulate concentrations at any residential property resulting 
from on-site cleanup activities would be expected to be significantly lower than particulate 
concentrations measured in the Demolition Shot Area or at one of the Fence Line Boundary 
monitoring points. This is due to the fact that further dispersion and deposition of 
particulates occurs between the monitoring points and the residential properties. At this 
Site, the change in topography (i.e., the hill) and the trees are expected to be very effective 
barriers to further particulate transport. 

Based on this additional particulate monitoring, the detonation activities being performed at the 
Site as part of the cleanup activities are not creating unacceptable off-site air impacts.  
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FIGURES 
Figure 3-1. PM2.5 and PM10 on 11/9/17 at the Fence Line Boundary Monitoring Point – 

Waterford 

Figure 3-2.  PM2.5 and PM10 on 11/9/17 at the Fence Line Boundary Monitoring Point – Lower 
Factory Pond 

Figure 3-3.  PM2.5 and PM10 on 11/10/17 at the Fence Line Boundary Monitoring Point – 
Waterford 

Figure 3-4.  PM2.5 and PM10 on 11/10/17 at the Fence Line Boundary Monitoring Point – 
Lower Factory Pond 

Figure 3-5.  PM2.5 and PM10 on 11/14/17 at the Fence Line Boundary Monitoring Point – 
Waterford 

Figure 3-6.  PM2.5 and PM10 on 11/14/17 at the Fence Line Boundary Monitoring Point – 
Lower Factory Pond 

Figure 3-7.  PM2.5 and PM10 on 11/14/17 at the Demolition Shot Area Monitoring Point 

Figure 3-8.  PM2.5 and PM10 on 11/15/17 at the Fence Line Boundary Monitoring Point – 
Waterford 

Figure 3-9.  PM2.5 and PM10 on 11/15/17 at the Fence Line Boundary Monitoring Point – 
Lower Factory Pond 

Figure 3-10.  PM2.5 and PM10 on 11/15/17 at the Demolition Shot Area Monitoring Point 

Figure 3-11.  PM2.5 and PM10 on 11/17/17 at the Fence Line Boundary Monitoring Point – 
Waterford 

Figure 3-12.  PM2.5 and PM10 on 11/17/17 at the Fence Line Boundary Monitoring Point – 
Lower Factory Pond 

Figure 3-13.  PM2.5 and PM10 on 11/17/17 at the Demolition Shot Area Monitoring Point 

Figure 3-14.  PM2.5 and PM10 on 11/20/17 at the Fence Line Boundary Monitoring Point – 
Waterford 

Figure 3-15.  PM2.5 and PM10 on 11/20/17 at the Demolition Shot Area Monitoring Point  

Figure 3-16.  Time Series for PM2.5 Concentrations on 11/9/17 

Figure 3-17.  Time Series for PM10 Concentrations on 11/9/17 

Figure 3-18.  Time Series for PM2.5 Concentrations on 11/10/17 
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FIGURES (continued) 
Figure 3-19.  Time Series for PM10 Concentrations on 11/10/17 

Figure 3-20.  Time Series for PM2.5 Concentrations on 11/14/17 

Figure 3-21.  Time Series for PM10 Concentrations on 11/14/17 

Figure 3-22.  Time Series for PM2.5 Concentrations on 11/15/17 

Figure 3-23.  Time Series for PM10 Concentrations on 11/15/17 

Figure 3-24.  Time Series for PM2.5 Concentrations on 11/17/17 

Figure 3-25.  Time Series for PM10 Concentrations on 11/17/17 

Figure 3-26.  Time Series for PM2.5 Concentrations on 11/20/17 

Figure 3-27.  Time Series for PM10 Concentrations on 11/20/17 
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Figure 3-1. PM2.5 and PM10 on 11/9/17 at the Fence Line Boundary Monitoring 
Point - Waterford

Detonation Time PM10 PM2.5

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3
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Figure 3-2. PM2.5 and PM10 on 11/9/17 at the Fence Line Boundary Monitoring 
Point - Lower Factory Pond

Detonation Time PM10 PM2.5

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3
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Figure 3-3. PM2.5 and PM10 on 11/10/17 at the Fence Line Boundary Monitoring 
Point - Waterford

Detonation Time PM10 PM2.5

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3
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Figure 3-4. PM2.5 and PM10 on 11/10/17 at the Fence Line Boundary Monitoring 
Point - Lower Factory Pond

Detonation Time PM10 PM2.5

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3
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Figure 3-5. PM2.5 and PM10 on 11/14/17 at the Fence Line Boundary Monitoring 
Point - Waterford

PM10 PM2.5

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3

No detonations took place due to the 
installation of the warning siren
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Figure 3-6. PM2.5 and PM10 on 11/14/17 at the Fence Line Boundary Monitoring 
Point - Lower Factory Pond

PM10 PM2.5

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3

No detonations took place due to the 
installation of the warning siren
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Figure 3-7. PM2.5 and PM10 on 11/14/17 at the Demolition Shot Area Monitoring Point

PM10 PM2.5

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3

No detonations took place due to the 
installation of the warning siren
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Figure 3-8. PM2.5 and PM10 on 11/15/17 at the Fence Line Boundary Monitoring 
Point - Waterford

PM10 PM2.5

No detonations took place - No 
MEC or MPPEH discovered during 
cleanup activities

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3
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Figure 3-9. PM2.5 and PM10 on 11/15/17 at the Fence Line Boundary Monitoring 
Point - Lower Factory Pond

PM10 PM2.5

No detonations took place - No MEC or 
MPPEH discovered during cleanup 
activities

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3



0

10

20

30

40

50

60

70

80
9:

08
:1

0
9:

17
:3

0
9:

26
:5

0
9:

36
:1

0
9:

45
:3

0
9:

54
:5

0
10

:0
4:

10
10

:1
3:

30
10

:2
2:

50
10

:3
2:

10
10

:4
1:

30
10

:5
0:

50
11

:0
0:

10
11

:0
9:

30
11

:1
8:

50
11

:2
8:

10
11

:3
7:

30
11

:4
6:

50
11

:5
6:

10
12

:0
5:

30
12

:1
4:

50
12

:2
4:

10
12

:3
3:

30
12

:4
2:

50
12

:5
2:

10
13

:0
1:

30
13

:1
0:

50
13

:2
0:

10
13

:2
9:

30
13

:3
8:

50
13

:4
8:

10
13

:5
7:

30
14

:0
6:

50
14

:1
6:

10
14

:2
5:

30
14

:3
4:

50
14

:4
4:

10
14

:5
3:

30
15

:0
2:

50
15

:1
2:

10
15

:2
1:

30
15

:3
0:

50
15

:4
0:

10
15

:4
9:

30
15

:5
8:

50
16

:0
8:

10
16

:1
7:

30
16

:2
6:

50

PM
 C

on
ce

nt
ra

tio
n 

(u
g/

m
3 )

Time

Figure 3-10. PM2.5 and PM10 on 11/15/17 at the Demolition Shot Area 
Monitoring Point

PM10 PM2.5

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3

No detonations took place - No 
MEC or MPPEH discovered during 
cleanup activities
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Figure 3-11. PM2.5 and PM10 on 11/17/17 at the Fence Line Boundary Monitoring 
Point - Waterford

Detonation Time PM10 PM2.5

PM2.5 = 93 ug/m3
PM10 = 96 ug/m3

PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3
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Figure 3-12. PM2.5 and PM10 on 11/17/17 at the Fence Line Boundary Monitoring 
Point - Lower Factory Pond

Detonation Time PM10 PM2.5
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Figure 3-13. PM2.5 and PM10 on 11/17/17 at the Demolition Shot Area Monitoring Point

Detonation Time PM10 PM2.5
PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3

PM2.5 = 623 ug/m3
PM10 = 648 ug/m3
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Figure 3-14. PM2.5 and PM10 on 11/20/17 at the Fence Line Boundary Monitoring 
Point - Waterford

PM10 PM2.5
PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3

No detonations took place - No 
MEC or MPPEH discovered during 
cleanup activities
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Figure 3-15. PM2.5 and PM10 on 11/20/17 at the Demolition Shot Area 
Monitoring Point

PM10 PM2.5
PM2.5 AL = 35 ug/m3
PM10 AL = 94 ug/m3

No detonations took place - No MEC 
or MPPEH discovered during cleanup 
activities
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Figure 3-16.  Time Series for PM2.5 Concentrations on 11/9/17

Detonation Time Fence Line Boundary Monitoring Point - Waterford Fence Line Boundary Monitoring Point - Lower Factory Pond
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Figure 3-17.  Time Series for PM10 Concentrations on 11/9/17

Detonation Time Fence Line Boundary Monitoring Point - Waterford Fence Line Boundary Monitoring Point - Lower Factory Pond
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Figure 3-18.  Time Series for PM2.5 Concentrations on 11/10/17

Detonation Time Fence Line Boundary Monitoring Point - Waterford

Fence Line Boundary Monitoring Point - Lower Factory Pond
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Figure 3-19.  Time Series for PM10 Concentrations on 11/10/17

Detonation Time Fence Line Boundary Monitoring Point - Waterford

Fence Line Boundary Monitoring Point - Lower Factory Pond
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Figure 3-20.  Time Series for PM2.5 Concentrations on 11/14/17

Fence Line Boundary Monitoring Point - Lower Factory PondFence Line Boundary Monitoring Point - Waterford 

Demolition Shot Area Monitoring Point
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Figure 3-21.  Time Series for PM10 Concentrations on 11/14/17

Fence Line Boundary Monitoring Point - Lower Factory PondFence Line Boundary Monitoring Point - Waterford 

Demolition Shot Area Monitoring Point
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Figure 3-22.  Time Series for PM2.5 Concentrations on 11/15/17

Fence Line Boundary Monitoring Point - Lower Factory PondFence Line Boundary Monitoring Point - Waterford 

Demolition Shot Area Monitoring Point
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Figure 3-23.  Time Series for PM10 Concentrations on 11/15/17

Fence Line Boundary Monitoring Point - Lower Factory PondFence Line Boundary Monitoring Point - Waterford 

Demolition Shot Area Monitoring Point
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Figure 3-24.  Time Series for PM2.5 Concentrations on 11/17/17

Detonation Time

Fence Line Boundary Monitoring Point - Lower Factory Pond

Fence Line Boundary Monitoring Point - Waterford 

Demolition Shot Area Monitoring Point
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Figure 3-25.  Time Series for PM10 Concentrations on 11/17/17

Detonation Time

Fence Line Boundary Monitoring Point - Lower Factory Pond

Fence Line Boundary Monitoring Point - Waterford 

Demolition Shot Area Monitoring Point
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Figure 3-26.  Time Series for PM2.5 Concentrations on 11/20/17

Fence Line Boundary Monitoring Point - Waterford Demolition Shot Area Monitoring Point
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Figure 3-27.  Time Series for PM10 Concentrations on 11/20/17

Fence Line Boundary Monitoring Point - Waterford Demolition Shot Area Monitoring Point
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Appendix A 
Particulate Sampling Plan for Particulates  

Generated at the Former Test Range Berm Area 
and the Cold Waste Area 

(Dated August 4, 2017) 



Particulate Sampling Plan (PSP)  
for Particulates Generated at the 

Former Test Range Berm Area and the Cold Waste Area 

NATIONAL FIREWORKS SITE 
RTN 4-0000090 
HANOVER, MA 

Prepared for: 
The Fireworks Site Joint Defense Group 

Prepared by: 

160 Federal Street 
3rd Floor 

Boston, MA  02110 

August 4, 2017
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1.0 INTRUDUCTION 

This Particulate Sampling Plan describes the approach to performing particulate sampling during 
aspects of the Release Abatement Measure (RAM) being implemented at the Former Test Range 
Berm Area (FTRBA) at the Fireworks Site (Site) (RTN #4-0090 Tier IA #100223).  The Site is 
located in Hanover, Massachusetts, and is comprised of approximately 240 acres, portions of 
which have a history of use, storage, and disposal of potentially hazardous materials associated 
with the manufacture and development of munitions and pyrotechnics (see Figure 1-1). 

The FTRBA is located on a hillside and is approximately 300 feet wide by 100 feet long along the 
berm face. The FTRBA is located within a wooded area in the southeastern portion of the Site. 
Excavation of the berm to remove any unexploded ordnance (UXO) or material potentially 
presenting an explosive hazard (MPPEH) buried within it has produced large numbers of items 
requiring on-site destruction by controlled detonation.  The detonations eject some of the cover 
material used to dampen the dispersion of metal fragments produced by the destruction operation 
into the air.  This cover material is predominantly sand. Given the number and size of the 
detonation shots that have been required, particulate sampling of the air near these detonation shots 
will be conducted to ensure that unsafe on-site conditions or unacceptable off-site impacts are not 
being generated by the detonation operations that are being performed under the direction of the 
Massachusetts State Police Bomb Squad. Observations of the initial detonations showed that the 
fallout or “throw” of the larger sand and cover material particles occurred within 5 to 10 seconds 
and was limited to a radius of 50 to 200 feet. The smoke and fine dust cloud generated stayed low 
to the ground (typically not rising above the top of the trees in the adjacent area) and dissipated 
within 30 to 120 seconds of the shot.  

2.0 PROPOSED REMEDIAL ACTIVITIES 

The activities associated with this Particulate Sampling Plan (PSP) relate primarily to the FTRBA 
and the on-site UXO destruction operations being conducted by the Massachusetts State Police 
Bomb Squad, addresses the monitoring of particulates generated by those detonations. This 
monitoring will be self-performed by Tetra Tech. 

2.1 PARTICULATE CONDITIONS TO BE MONITORED 

During a demolition shot, the items to be destroyed are positioned on a bed of sand in the RAM 
activity staging area at what will be the detonation point or, if the item was determined to not be 
safe to move, it will be prepared to be detonated in place.  Items that are safe to move are 
positioned and the necessary donor charge and detonators are placed in relation to the items.  The 
set-up is then covered carefully with sand to contain the dispersion of fragments and dampen the 
propagation of the overpressure and noise. Additional sand is added to the pile as required to 
control these aspects to acceptable levels.  For an item that is not safe to move, the donor charge 
and detonator is placed around the item where it was discovered.  The set-up is then covered 
carefully with sand and multiple sand bags are added to the pile to contain the fragments from 
the detonation and dampen the noise. Upon detonation, the cover sand is typically projected 
upward and outward. Given the size, shape and density of the sand particles, the ejected sand 
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tends to fall back to the ground relatively quickly. For the shots that were conducted earlier in the 
project that used relatively larger amounts of donor charge, the radius within which the fallout 
was contained was up to 200 feet. More recently, when the number of concurrently destroyed 
items was reduced and the amount of donor explosives was reduced accordingly, the radius 
within which the fallout was contained has been more like 200 feet. The elected material tends to 
disperse in all direction within this circle (which is termed the “throw”) within a few seconds. 
During a detonation, all on-site staff and emergency personnel are pulled away from the 
detonation point to a distance outside of the exclusion zone. 

2.2 PARTICULATE PARAMETERS TO MONITOR 

The most important measure of particulates in air from a public inhalation perspective is the 
Particulate Matter-2.5µm (PM2.5). This concentration (in units of µg/m3) is the concentration of 
particulates that are respirable (i.e., with diameters greater than 0.1 micron and less than 2.5 
microns).  These particulates can be inhaled; but are large enough to not be immediately exhaled 
with the next breath and are small enough to be able to be deep in the lung and not be cleared by 
the body’s mechanisms for removing particulates from the upper airways. A second measure of 
particulates of interest is the Particulate Matter-10µm (PM10).  This concentration (also in units 
of µg/m3) is the concentration of all particulates that are 10 microns in diameter or less and 
approximates the total particulates concentration. The PM10 monitoring data can be used to 
evaluate potential risks and the potential migration of contaminant-laden particles. 

2.3 PARTICULATE MONITORING POINTS 

Particulates released during the detonation shots will be monitored to ensure that there is no 
transport of particulates to areas accessible to the public that would create potential short-term or 
long-term health concerns. For this purpose, particulates will be monitored within the detonation 
area at the closest point outside the exclusion zone (EZ) in the downwind direction at the time of 
the shot. The typical wind direction at the EZ has been observed to be along a 
northwest/southeast axis. This monitor will be placed in a cleared area to the northwest of the 
detonation point. Monitors also will be positioned on-site but as close as possible to the nearest 
residential areas.  These two areas are the Hanover Waterford residential development located 
east of the detonation point and the homes in Hanson across Lower Factory Pond south of the 
detonation points.  The particulate sampling point relative to the Waterford development will be 
on the property boundary path on the hill above the Former Test Range Berm just inside the 
fence on a line from the detonation point to the nearest home.  Similarly, the sampling point 
relative to the Hanson homes south of Lower Factory Pond will be located on the old perimeter 
service road just inside the fence on a line from the detonation point to the nearest home on the 
other side of the pond.  These particulate monitoring points are illustrated in Figure 2-1. Given 
this monitor siting approach, the location of the three monitoring points will not change over the 
course of a sampling event.
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2.4 PARTICULATE MONITORING INSTRUMENTATION 

The ambient air monitoring will be performed using a set of three TSI DUSTTRAK DRX 
Desktop 8533 Dust/Aerosol Monitors (one for each identified monitoring point) or equivalent. 
This instrument is capable of simultaneously measuring the PM2.5 and PM10 particulate 
concentrations in the air for ambient particulate concentrations between 1-150,000 µg/m3. The 
instrument positioned at each monitoring point will be operated continuously logging particulate 
data every 10 seconds for eight hours during the RAM work-day. This period would typically 
include 2 to 4 detonation shots and the intervals of excavation and screening/sifting between 
them.  The sampling instructions and operation protocol for this instrument is included as 
Attachment A.  The battery life of the monitor is typically 24-40 hours between recharges. 
Particulate monitoring results will be compared to the action levels described below. 

2.5 FREQUENCY OF MONITORING 

The base period of monitoring will be one week. This sampling period will be preceded by a test-
out period to ensure the instrument is in good working order. The need for continued sampling 
beyond this period will be determined based on the results of the initial data. 

2.6 DEVELOPMENT OF THE PARTICULATE ACTION LEVELS 

To judge the significance of the particulate concentrations measured at the boundary of the EZ 
and the selected property fence lines during detonation events, particulate action levels were 
developed.  The approach used to development these action levels considered the overall 
concentration of total particulates as well as the potential metals and explosives composition of 
the particulates (the constituents of potential concern for a munitions item detonation). The steps 
of the process included: 

1. Record the National Ambient Air Quality Standard (NAAQS) concentrations for PM2.5
and PM10.

2. Identify a risk-based inhalation exposure concentration or appropriate regulatory ambient
air target concentration for the air toxics constituents that could be associated with the
particulates ejected from the detonation set-up and its associated exposure/averaging time
for compliance or screening. The hierarchy of these target levels that was applied was:

Public Protection

A. MassDEP Threshold Effects Exposure Levels (TELs) which are 24-hour average
air toxics guideline values.  These values were last updated in January of 2015.
The corresponding Allowable Ambient Limits (AALs) are annual average
concentration limits developed for longer-term exposure scenarios. The AALs
were not appropriate for these very short potential exposure episodes.

B. USEPA Regional Screening Levels for Residential Air which are risk-based
longer-term chronic inhalation exposure limits corresponding to an individual
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constituent excess inhalation cancer risk of 1x10-6 or an individual constituent 
inhalation Hazard Quotient of 1. 

These values are tabulated in the central columns of Table 2-1. 

As the monitoring instrument to be employed only records total particulate PM2.5 and PM10 
measurements (i.e., not chemical-specific particulate concentrations), the constituent-specific 
concentrations shown in Table 2-1 must be expressed as an equivalent total particulate 
concentration (comparable to PM10) using some assumption regarding the composition of the 
particles that are ejected during a detonation. As described above, the approach for dampening 
the sound and dispersion of blast fragments during the detonation shots involves the placement 
of large quantities of clean sand over the staged items, and it is this sand that is the material that 
is primarily ejected during a controlled detonation. The imported fill material that was brought 
onto the site for the RAM stabilization effort for the CWA was essentially the same material as 
the sand being used as cover material for the detonations.  The CWA fill sand was analyzed and 
the results for this material also are shown on the left side of Table 2-1.  

These ambient air target concentrations were then combined with the analytical data for the clean 
imported fill and the required unit conversion factors to estimate a total particulates 
concentration that would correspond to the risk-based or regulatory ambient air target 
concentration for the constituent of concern.  The equation used was:  

𝐴𝐴𝐴𝐴𝑇𝑇𝑇𝑇𝑇𝑇 =  
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝑖𝑖
𝐶𝐶𝐶𝐶𝐶𝐶𝑖𝑖
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Where: 

ALTPi = Action Level for Total Particulates [µgTP/m3] (approximately equivalent 
to PM10); 

AATCi = Ambient Air Target Concentration for constituent i [µgi/m3]; and 

CMCi = Cover Material Concentration of constituent i [mgi/kg]. 

The ALTPi for each constituent was calculated as shown on the far right column of Table 2-1.  
The lowest value from this set would then be the total particulate concentrations that would 
achieve or comply with all of the published constituent-specific concentrations.  This value 
turned out to be 94 µg/m3, which was calculated to correspond to the chronic cobalt UESPA 
RSL Residential Air screening level.  This risk-based value corresponds to an excess cancer risk 
of 1x10-6 and continuous long-term exposure.  As such, a value for shorter duration potential 
exposures and an excess cancer risk of 1x10-5 would be at least an order of magnitude higher. 

As seen in Table 2-1, the NAAQSs for particulate matter are: 

• PM2.5   Primary/Welfare-based NAAQS evaluated on a 24-hour average = 35 µg/m3

• PM10   Primary/Welfare-based NAAQS evaluated on a 24-hour average = 150 µg/m3
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Since the air toxics ALTP value calculated for the potential cobalt presence in the cover material 
was less that the PM10 NAAQS value of 150 µg/m3, a PM10 action level of 94 µg/m3 based on 
an 8-hour average was adopted for both PM2.5 and PM10 for evaluating public protection. This 
action level is very conservative relative to potential inhalation exposures during these 
detonation activities given its basis is long-term chronic exposure over a longer exposure 
duration.  

2.7 ANALYSIS OF THE COLLECTED DATA 

The collected particulate concentration results will be compiled, interpreted, and presented in a 
Technical Memorandum.  This information will be used to inform any required decision-making 
to protect public health and document conditions created by these RAM activities. 

3.0 PROCUREMENT 

The additional procurement support required to implement this the particulate monitoring 
described in this PMP will be limited to the rental of a set of monitoring instruments. Procurement 
of this equipment and any needed supplies will be performed using a purchase requisition to a 
proven supplier.  

4.0 IMPLEMENTATION SCHEDULE (310 CMR 40.0444(1)(C)) 

This monitoring will begin as soon as the PMP is completed and approved, the instruments, can 
be rented, and the field personnel are trained in their set-up and use. This is expected to be during 
the week of August 1, 2017.  The baseline duration of monitoring is planned to be five work days 
(one workweek). 
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Figure 1-1.  Site Layout of the Fireworks Site 
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Figure 2-1.  Illustrative Particulates Monitoring Point Placement  
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Table 2-1.  Development of Short-term Particulate Action Levels for Detonation Shot Air 
Monitoring 

  



Table 2-1.   Development of Short-Term Particulate Action Levels for Detonation Shot Air Monitoring

Client Sample 
ID CAS Analyte Result Unit Flag Standard Value Units Averaging Time Standard Value Units Averaging Time

Target Concentration
(µg/m3)

Assumed Particulate 
Concentration Unit

Net Conversion 
Factor

Target Total Particulate 
Concentration

(µg/m3)
FW-CWA-IF 7429-90-5 Aluminum 5650 mg/Kg RSL RA 5.2 µg/m3 5.2 5650 mg/Kg 1000000 920
FW-CWA-IF 7440-36-0 Antimony 0.54 mg/Kg U TEL 0.02 µg/m3 24-hour AAL 0.02 µg/m3 annual 0.02 0.27 mg/Kg 1000000 74074
FW-CWA-IF 7440-38-2 Arsenic 2.2 mg/Kg TEL 0.003 µg/m3 24-hour AAL 0.0003 µg/m3 annual 0.003 2.2 mg/Kg 1000000 1364
FW-CWA-IF 7440-39-3 Barium 23.6 mg/Kg RSL RA 0.52 µg/m3 0.52 23.6 mg/Kg 1000000 22034
FW-CWA-IF 7440-41-7 Beryllium 0.29 mg/Kg TEL 0.001 µg/m3 24-hour AAL 0.0004 µg/m3 annual 0.001 0.29 mg/Kg 1000000 3448
FW-CWA-IF 7440-43-9 Cadmium 0.089 mg/Kg J TEL 0.002 µg/m3 24-hour AAL 0.0002 µg/m3 annual 0.002 0.089 mg/Kg 1000000 22472
FW-CWA-IF 7440-70-2 Calcium 5170 mg/Kg B mg/Kg
FW-CWA-IF 7440-47-3 Chromium 10.7 mg/Kg TEL 1.36 µg/m3 24-hour AAL 0.68 µg/m3 annual 1.36 10.7 mg/Kg 1000000 127103
FW-CWA-IF 7440-48-4 Cobalt 3.3 mg/Kg RSL RA 0.00031 µg/m3 0.00031 3.3 mg/Kg 1000000 94
FW-CWA-IF 7440-50-8 Copper 4.8 mg/Kg TEL 0.54 µg/m3 24-hour AAL 0.54 µg/m3 annual 0.54 4.8 mg/Kg 1000000 112500
FW-CWA-IF 7439-89-6 Iron 9640 mg/Kg RSL RA No Value mg/Kg

NAAQS 
Primary

0.15 µg/m3 3-mo rolling
NAAQS 

Secondary
0.15 µg/m3 3-mo rolling 0.15 6.1

mg/Kg
1000000 24590

TEL 0.14 µg/m3 24-hour AAL 0.07 µg/m3 annual 0.14 6.1 mg/Kg 1000000 22951
FW-CWA-IF 7439-95-4 Magnesium 1860 mg/Kg B RSL RA No Value mg/Kg
FW-CWA-IF 7439-96-5 Manganese 187 mg/Kg RSL RA 0.052 0.052 187 mg/Kg 1000000 278
FW-CWA-IF 7440-02-0 Nickel 6.3 mg/Kg TEL 0.27 µg/m3 24-hour AAL 0.18 µg/m3 annual 0.27 6.3 mg/Kg 1000000 42857
FW-CWA-IF 7440-09-7 Potassium 487 mg/Kg RSL RA No Value mg/Kg
FW-CWA-IF 7782-49-2 Selenium 0.54 mg/Kg U TEL 0.54 µg/m3 24-hour AAL 0.54 µg/m3 annual 0.54 0.27 mg/Kg 1000000 2000000
FW-CWA-IF 7440-22-4 Silver 0.54 mg/Kg U RSL RA No Value mg/Kg
FW-CWA-IF 7440-23-5 Sodium 66.5 mg/Kg J B RSL RA No Value mg/Kg
FW-CWA-IF 7440-28-0 Thallium 1.1 mg/Kg U RSL RA No Value mg/Kg
FW-CWA-IF 7440-62-2 Vanadium 17.6 mg/Kg TEL 0.27 µg/m3 24-hour AAL 0.27 µg/m3 annual 0.27 17.6 mg/Kg 1000000 15341
FW-CWA-IF 7440-66-6 Zinc 21 mg/Kg RSL RA No Value mg/Kg
FW-CWA-IF 14797-73-0 Perchlorate 0.24 ug/Kg J B RSL RA No Value ug/Kg
FW-CWA-IF 7439-97-6 Mercury 0.021 mg/Kg U TEL 0.14 µg/m3 24-hour AAL 0.01 µg/m3 annual 0.14 0.0105 mg/Kg 1000000 13333333
FW-CWA-IF 99-35-4 1,3,5-Trinitrobenzene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 99-65-0 1,3-Dinitrobenzene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 118-96-7 2,4,6-Trinitrotoluene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 6629-29-4 2,4-diamino-6-nitrotoluene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 121-14-2 2,4-Dinitrotoluene 94.2  µg/Kg U RSL RA 0.032 µg/m3 0.032 47.1  µg/Kg 1000000 679
FW-CWA-IF 59229-75-3 2,6-diamino-4-nitrotoluene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 606-20-2 2,6-Dinitrotoluene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 35572-78-2 2-Amino-4,6-dinitrotoluene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 88-72-2 2-Nitrotoluene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 99-08-1 3-Nitrotoluene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 19406-51-0 4-Amino-2,6-dinitrotoluene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 99-99-0 4-Nitrotoluene 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 2691-41-0 HMX 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 98-95-3 Nitrobenzene 94.2  µg/Kg U TEL 13.690 µg/m3 24-hour AAL 6.84 µg/m3 annual 13.69 47.1  µg/Kg 1000000 290658
FW-CWA-IF 55-63-0 Nitroglycerin 1880  µg/Kg U * RSL RA No Value  µg/Kg
FW-CWA-IF 78-11-5 PETN 4710  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 88-89-1 Picric acid 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 121-82-4 RDX 94.2  µg/Kg U RSL RA No Value  µg/Kg
FW-CWA-IF 479-45-8 Tetryl 94.2  µg/Kg U RSL RA No Value  µg/Kg
Notes: Minimum 94
PM2.5 NAAQS Standards: NAAQS Annual Average= 12 µg/m3 (Primary)

NAAQS Annual Average= 15  µg/m3 (Secondary based on Welfare)
NAAQS 24-hour = 35 µg/m3 (Primary and Secondary) 150

PM10 NAAQS Standards: NAAQS 24-hour = 150  µg/m3 (Primary)
NAAQS 24-hour = 150  µg/m3 (Secondary based on Welfare)

RSL residential air screening levels are in gray.
NAAQS = USEPA National Ambient Air Quality Standard
RSL RA = USEPA Regional Screening Levels for Residential Air
TEL = MassDEP Threshold Effects Exposure Levels 
AAL = MassDEP Allowable Ambient Limits
J = Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.
B = Compound was found in the blank and sample.
U = Indicates the analyte was analyzed for but not detected.
* = LCS or LCSD is outside acceptance limits.
Assumed particulate concentrations for chemicals that were not detected were assumed to be 1/2 the detection limit presented in the Results column.

FW-CWA-IF 6.1 mg/KgLead7439-92-1



Particulate Sampling Plan   National Fireworks Site 
Former Test Range Berm Area and Cold Waste Area  RTN 4-0000090 

 9 |  August 2017
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT A 
 

Particulate Sampling Instructions and Instrument Operational Protocol



Particulate Sampling Instructions 
RAM for the Former Test Range Berm Area and the Cold Waste Area 

National Fireworks Site, Hanover, MA 
 

I. Ensure that the air monitors are fully charged the night before a planned monitoring day. 
II. The day of planned monitoring, each monitor should be placed at its designated location 

on top of a stable surface at least 8 hours before the intended shut-off and pick up time. 
Air monitor locations include: 

a. Inside the Site property boundary fence on a line from the detonation point to the 
nearest homes at the Waterford development. 

b. Inside the Site property boundary fence on a line from the detonation point to the 
nearest Hanson homes south of Lower Factory Pond. 

c. Just outside the exclusion zone (EZ) in the clearing to the northwest of the 
detonation point. This monitor should be set behind a shield (i.e., metal drum) to 
for protection from rocks that could possibly be projected from the detonations. 

III. On the first day of monitoring, take photos of each monitoring location site. Record the 
weather conditions for the day on the Monitoring Log provided in Attachment B. 

IV. Before setting the monitors to begin to collect data, record the date, monitor instrument 
number, the sampling location, and the sampling start time on the particulate monitoring 
log found in Attachment B. 

V. To start the machine: 
a. Turn unit on using the on/off button found at the top of the device just above the 

screen. 
b. Once the machine is on, verify the battery is fully charged. 
c. Next, select the Setup tab at the bottom of the screen. 

i. From the Setup tab, the Zero Cal operation can be selected. Run the Zero 
Cal by following the instructions on the monitor display before each day 
of testing in the location where the monitor is being placed. This operation 
requires using the white zero filter which should be removed once the 
Zero Cal has been completed. 

ii. Once the Zero Cal has been completed, check the Flow Cal to make sure 
the flow rate is 1.00. 

iii. Select the User Cal and use the scroll box to select Ambient Cal.  
1. The Ambient Cal Size Corr should be set to 1.00, the factory 

machine setting is based on particle distributions from Arizona 
Road Dust. The size correlation for comparison of the factory 
setting for particle size distribution and the particle size 
distribution at this Site was tested on 8-2-17. The results indicated 
that the particle size distribution at the site had a size correlation 
factor of 1.01 (a 1% difference from the factory settings). Because 
this correlation had a less than 5% difference from the factory 
settings (1.00), the Size Corr was left a 1.00 for all units. 



iv. Verify all alarms are off for each unit by selecting Alarms and using the 
dropdown box for each of the five alarm types. Alarms should be off so as 
not to disturb residential areas. The five alarm settings that include: 

1. AlarmPM1 
2. AlarmPM2.5 
3. AlarmResp 
4. AlarmPM10 
5. AlarmTotal 

d. Next, select the Run Mode tab at the bottom of the screen and use the dropdown 
box to set the Run Mode to Manual. 

i. The log interval should be 10 seconds (i.e., the length of time between air 
testing events). 

ii. Set the test length to 8 hours (i.e., the length of time during which the 
testing events take place). 

iii. Set the time constant to 60 seconds (i.e., how often the main screen 
updates real-time information). 

e. Next, select the Settings tab at the bottom of the screen and verify that the date 
and time are accurate for each unit. 

f. Before being the particulate monitoring process, verify that the Zero Cal filter has 
been removed from the intake valve and place the inlet cap on top of the intake 
valve for each unit before starting. 

g. Go to the Main tab on the bottom of the screen, press Start to begin recording 
particulate data. 

VI. Verify the Flow, Laser, and Filter light are all green on the monitor display screen. If a 
light is red, consult the operation manual for the monitor included with these instructions 
in Attachment A.  

VII. After 8 hours press Stop to stop recording data for all units. Collect each unit from its 
sampling location. If possible, leave the stable surface in place to ensure that data is being 
collected each day at the same location. 

a. The machine automatically stores collected data so the entire machine can be 
turned off using the on/off button at the top of the monitor and the data will be 
stored internally. 

b. If possible data should be uploaded to a computer for permanent storage before 
the next day. 

VIII. The units cannot be left outside while it is raining without a waterproof encasement. If 
rain is suspected to take place during a testing day, the monitor should either be placed 
inside a waterproof encasement or should be stopped and collected during the duration of 
the rain event. The monitor should be placed back in the sampling location at the end of 
the rain event. Any disruptions in monitoring should be logged with a description of why 
monitoring was stopped using the Monitoring Log found in Attachment B. 

IX. Monitors should be placed in the same locations at each of the three sampling locations 
for 5 consecutive, 8-hour workdays. 
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ATTACHMENT B 
 

Particulate Monitoring Log 

 



Particulate Monitoring Log 
RAM for the Former Test Range Berm Area and the Cold Waste Area 

National Fireworks Site, Hanover, MA 
 

Date 
Monitor 

Instrument 
Number 

Sampling 
Location 

Sampling 
Start Time 

Weather 
Conditions 

Detonation 
Time(s) 

Sampling 
End Time Signature of Sampler 
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