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Release Abatement Measure Status Report No. 21 

129 Commercial Street  
Malden, Massachusetts  02148 

DEP Release Tracking Number:  3-0362 

This Release Abatement Measure (RAM) Status Report has been prepared by Innovative Engineering Solutions, 
Inc. (IESI) on behalf of Massachusetts Electric Company d/b/a/ National Grid in accordance with the requirements 
of the Massachusetts Contingency Plan (MCP) (310 CMR 40.0000).  This RAM is being conducted at the 129 
Commercial Street portion (Parcel B) of the former Malden manufactured gas plant (MGP) site (the “Site”) in 
Malden, Massachusetts.  The 129 Commercial Street property is currently occupied by a commercial bakery and is 
bounded to the north by Charles Street, to the east by Commercial Street, to the south by Adams Street, and to the 
west by the MBTA Orange Line commuter railway.  The Massachusetts Department of Environmental Protection 
(DEP) assigned Release Tracking Number (RTN) 3-0362 to the Malden MGP Site.  Figure 1 depicts the site locus 
and Figure 2 depicts the location of the property in relation to the disposal site boundary of the former MGP. 

This RAM was initiated to address the potential migration of volatile organic compounds (VOCs) to indoor air at 
129 Commercial Street.  Although VOCs were historically detected in indoor air in the building at 129 Commercial 
Street, the detected concentrations did not constitute an imminent hazard for workers in the building, and were less 
than applicable occupational standards set by the US Occupational Safety and Health Administration (OSHA).  
However, remedial actions were implemented to reduce potential migration of VOCs to indoor air. 

As indicated in the RAM Plan that was submitted to the DEP on July 2, 1998, the objective of the RAM was to 
reduce VOC concentrations in indoor air; this was initially attempted by sealing portions of the floor slab.  The 
sealing of the floor was not completely successful in reducing indoor air concentrations, and the RAM was 
modified in April 1999 to include the installation of a sub-slab venting system (SSVS).  The SSVS was installed in 
October 1999 and consists of five 2-inch diameter soil vapor extraction points installed horizontally through the 
foundation wall beneath the floor slab.  The vapor extraction points extend approximately 5 feet beneath the 
building.  These points are connected to a regenerative blower that removes vapors from beneath the floor slab and 
directs them through two granular activated carbon (GAC) drums (capacity of approximately 200 pounds each) for 
treatment.  The blower and carbon drums are stored in a temporary building located east of the building along 
Commercial Street.  Treated vapors are emitted through a 4-inch diameter vent pipe to the atmosphere.  Figure 3 
presents the locations of the extraction points and the system enclosure. 

The content of this report has been structured to address the specific information requirements set forth in 310 
CMR 40.0445 (2)(a) through (e).  This report was submitted electronically to the DEP via the eDEP website; a copy 
of the RAM Transmittal Form (BWSC-106) is included in Appendix A.  In addition, in accordance with DEP 
requirements, the Remedial Monitoring Report (RMR; forms BWSC-106 A/B) was submitted electronically via the 
eDEP website; a copy of the RMR is included in Appendix A.  This RAM Status Report details on-going operation 
and maintenance of the sub-slab venting system, and summarizes monitoring data collected from April 1, 2008 
through September 30, 2008. 

310 CMR 40.0445 (2)(a) The status of response operations: 

The SSVS is monitored monthly as part of an ongoing operation and maintenance (O&M) schedule.  Total VOC levels 
in influent and effluent vapor from the off-gas control device (sub-slab venting treatment unit) are measured during 
these visits with a photoionization detector (PID) calibrated to a 100 parts per million (ppm) isobutylene standard to 
respond as benzene.  The results are summarized in Table 1 and discussed below.   
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On April 10, 2008, the existing 3 horsepower regenerative blower and GAC drum were replaced with a 2 horsepower 
regenerative blower and two vapor phase GAC drums, each containing approximately 200 pounds of GAC.   

On April 16, 2008, indoor air samples were collected from five locations (identified as Site 4 through Site 8) inside 
the 129 Commercial Street building, one location (identified as Site 2) outside the 129 Commercial Street building 
and from the influent (identified as Sys-Inf) to the SSVS.  The sample collected at Site 2 represents background 
conditions (i.e. outside air).  A duplicate sample was collected at Site 7.   A sample was not collected from Site 11 
because one of the canisters shipped form the laboratory was not under vacuum and was unable to be used.  The 
sample locations are shown on Figure 3. 

The samples were collected in laboratory provided 6 liter summa canisters.  Each canister was outfitted with a 
laboratory calibrated flow control valve to allow an 8-hour sample collection rate.  The canisters were placed in the 
sample locations, the valve opened, and the sample was collected for approximately 6 to 8 hours.  Upon completion 
of the collection period, the canisters were retrieved and submitted under chain of custody to Columbia Analytical 
Services of Simi Valley, California for analysis of Air Phase Hydrocarbons (APH) via the DEP Method and styrene 
via EPA Method TO-15.  The results are summarized in Table 2 and further discussed below.   

310 CMR 40.0445 (2)(b) Any significant new site information or data: 

SSVS data 

O&M visits have been conducted regularly throughout the reporting period.  The monitoring data collected during 
this period are summarized on Table 1 and discussed below. 

Vacuum conditions are monitored with fixed vacuum gauges on the influent piping prior to the blower and on the 
knockout drum.  A portable vacuum gauge is used to periodically measure vacuum at the individual extraction 
points (EP-1 through EP-5).  During this reporting period, vacuum at extraction points EP-1 through EP-5 ranged 
from 0.1 inch to 2.0 inches of water; vacuum at the blower ranged from 8.7 inches to 10 inches of water; vacuum at 
the knockout drum ranged from 4.1 inches and 6.5 inches of water; and discharge pressure ranged from 15 inches 
and 17 inches of water during this period.  These measurements are generally consistent with other recent vacuum 
data for this system (and other similar systems), except for the discharge pressure, which was elevated.  After 
reducing the size of the blower and replacing the GAC drums, the backpressure was greatly reduced and the airflow 
through the system was increased.       

VOC levels are screened with a PID at 3 locations along the vapor stream:  Influent (pre-GAC), Effluent-1 (post-
GAC vessel 1) and Effluent-2 (post-GAC vessel 2).  PID readings at the influent were consistent with background 
levels (0.0 ppm) as measured throughout the reporting period.  PID readings at Effluent-1 and Effluent-2 were also 
consistent with background levels (0.0 ppm) throughout the reporting period. 

Air flow in and out of the system is measured with an air velocity meter.  During this reporting period, the influent 
air flow rate ranged from 89 cubic feet per minute (cfm, not adjusted for temperature and pressure) to 113 cfm; the 
effluent flow rate ranged from 88.5 cfm to 98 cfm.  Note that the air flow rate has nearly doubled since the blower 
and GAC were replaced.   

Indoor Air Sampling Data 

Table 2 presents a summary of the results of laboratory analysis conducted on the air samples collected on April 16, 
2008, as well as the results from previous sampling events.  The complete laboratory data report for the air samples 
is included as Appendix B.  For this sampling round, the air samples were analyzed for APH by the DEP Method 
and styrene (by EPA Method TO-15); for prior sampling rounds, the air samples were analyzed for VOCs by EPA 
Method TO-15.  Note that APH analysis includes 8 VOCs (benzene, ethylbenzene, toluene, naphthalene, xylenes, 
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3-butadiene, methyl tert-butyl ether, and 2-methylnaphthalene), and three APH fractions (C5 to C8 aliphatics, C9 to 
C12 aliphatics, and C9 to C10 aromatics).  The VOCs 3-butadiene, methyl tert-butyl ether, and 2-methylnaphthalene 
and the APH fractions are not included in the EPA Method TO-15 compound list; and this sampling event is the 
first time these compounds have been analyzed for.  In addition, the APH analysis does not include styrene, which 
has been detected in the previous sampling events; therefore, we included analysis for this compound by EPA 
Method TO-15. 

The results of the analysis indicate that the concentrations of the VOCs were comparable to previous events.  Of the 
additional APH analytes, only the fractions C5 to C8 aliphatics, C9 to C12 aliphatics were detected.  Similar to 
previous sampling events, the sample collected from Site 8 had elevated detection limits which have been attributed 
to ethanol interference from the fermentation process at the bakery.  The elevated detection limits were not 
observed at Sites 6 and 7 as they have been in the past. 

The total concentration of APH compounds in the Sys-Inf sample (which was collected prior to treatment of the 
vapors by GAC) was 797.4 ug/m3 or roughly 0.7 ppm.   

Risk Characterization Update 

The Risk Characterization included in the Phase III Remedial Action Plan (Haley & Aldrich, 2003) reports a 
condition of No Significant Risk for workers inside the building at 129 Commercial Street.  The only current 
exposure pathway for these workers is the inhalation of indoor air.  The data used for the Risk Characterization 
included indoor air data collected while the SSVS was operational and it was assumed in the Class C Response 
Action Outcome (Haley & Aldrich, 2005) that the SSVS remain operational to maintain a condition of No 
Significant Risk. 

IESI updated the human health risk characterization for these workers using the data collected since 2004 
(including the most recent sampling event).  In order to streamline this effort, IESI used the formulas and data 
assumptions from the DEP “Short Forms for Human Health Risk Assessment under the MCP” updated as of 
February 2007.  Table 3 presents the data and risk assumptions used. 

The exposure point concentrations (EPCs) for each of the compounds (identified as “[OHM]air” on Table 3) were 
calculated using an average of all the detected concentrations for samples collected inside the building from 
February 2004 through April 2008.  Sample results that were below the detection limits were not included in the 
EPC.  For ease of reference, various statistics for the sample dataset (i.e., the number of detections, the number of 
samples, the maximum detected concentration, minimum detected concentration and median detected 
concentration) are also included on Table 3. 

We considered 2 separate exposure scenarios for inhalation of the indoor air.  The first scenario was based on the 
exposure assumptions for a residential occupant, and the DEP standard “short form” exposure parameters used in 
the updated risk characterization were not adjusted.  The second scenario was based on the exposure assumptions 
for a worker/commercial occupant, and the Exposure Frequency (EF) and the Exposure Duration (ED) values were 
modified accordingly.  The EF value, which is typically 1 and represents an exposure frequency of 24 hours per 
day, was adjusted to 0.33 to represent a daily 8 hour shift for the employees (i.e., 8 hours per shift divided by 24 
hours per day).  The ED value, which is typically 1 and represents 7 days per week of exposure, was adjusted to 
0.71 to represent 5 days of exposure per week (i.e., 5 divided by 7).   

The Estimated Lifetime Cancer Risk (ELCR) for the residential exposure scenario was calculated to be 8E-06; the 
ELCR for the worker scenario was calculated to be 2E-06.  These calculated ELCRs are both below the MCP limit 
of 1E-05.  The Hazard Index (HI) for the residential exposure scenario was calculated to be 0.8; the HI for the 
worker scenario was calculated to be 0.2.  Both calculated HI values are both below the MCP limit of 1.   
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IESI also compared the 90th Upper Percentile Value (UPV) of Typical Indoor Air Concentrations presented in the 
Draft DEP Policy Entitled "Typical Indoor Air Concentrations - Technical Update Policy #08-XXX" to the EPCs 
and to the maximum detected concentrations.  According to the Draft DEP Policy,  

“This document updates MassDEP’s list of values representing chemical concentrations that may typically 
be present in indoor air from sources such as building materials, household products, and ambient air.  
These “Typical Indoor Air Concentrations,” developed using recent studies of indoor air chemical 
concentrations measured in residences, may be used as one line of evidence in evaluating potential vapor 
intrusion pathways from a disposal site.” 

The EPC for only one compound, styrene, exceeds the Draft 90th UPV values typical of residential indoor air.  
Also, the maximum detected concentrations for only 2 compounds, styrene and toluene, exceeds the Draft 90th UPV 
values typical of residential indoor air.  Note that styrene has only been detected twice in 70 samples, and has not 
been detected since 2005, and that the concentration of toluene has exceeded the Draft 90th UPV value on only two 
occasions, both in 2004.  The purpose of this comparison to residential values is to provide further evidence of the 
very low concentrations of VOCs in indoor air. 

310 CMR 40.0445 (2)(c) Details of and/or plans for the management of Remediation Waste, Remedial 
Wastewater, and/or Remedial Additives: 

One drum (approximately 200 pounds) of GAC was removed from the site under a Uniform Hazardous Waste 
Manifest on April 10, 2008.  No other remediation waste was generated or disposed of during this reporting period.  
Approximately 7,955 pounds of spent carbon have been removed from the site since start-up of the sub-slab 
ventilation system in 1999. 

310 CMR 40.0445 (2)(d) Any other information that the Department during its review and evaluation 
of a Status Report determines to be necessary to complete said Status Report, 
in view of site specific circumstances and conditions; and: 

The DEP has not required any additional information     

310 CMR 40.0445 (2)(e) An LSP Opinion as to whether the Release Abatement Measure is being 
conducted in conformance with the RAM Plan and any conditions of approval 
established by the Department. 

Having reviewed the requirements of the RAM Plan and the response actions completed to date, we are of the 
opinion that the RAM is being conducted in accordance with the RAM Plan and the DEP Conditional Approval 
letters dated June 19, 1999 and July 27, 1999.  DEP approval was necessary because at that time there was an 
ongoing Immediate Response Action (IRA) at the 100 Commercial Street property which is separate from the 129 
Commercial Street property but part of larger Site RTN 3-0362.  There are currently no ongoing IRAs at this 
location. 

If you require additional information or have any questions regarding this status report, please contact Michael S. 
Lotti, LSP of IESI at (508) 668-0033 (x 231). 
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Table 1
Sub-Slab Venting System Monitoring Data

129 Commercial Street
Malden, Massachusetts

Influent Effluent - 1 Effluent - 2
(ppm) (ppm) (ppm)

9-Oct-07 - - - 60 - - - - - -
21-Oct-07 - - - - - - - - - -
22-Oct-07 - - - 65 - - - - - -
23-Oct-07 - - - 65 130 33 110 10 5 50 - - - - -
30-Oct-07 0.0 0.0 0.0 60 130 29 110 10 5 50 - - - - -
18-Nov-07 - - - - - - - - - -
19-Nov-07 - - - 35 70 - - 4 2 55
24-Nov-07 - - - - - - - - - -
27-Nov-07 - - - 40 - - - - - -
28-Nov-07 0.0 0.0 0.0 50 110 31 114 10 5 52 - - - - -
3-Dec-07 System operational, remove one GAC vessel
17-Jan-08 0.0 - 0.0 34 84 65 157 10.5 2.8 40 1.7 2.1 0.0 0.0 2.5
18-Feb-08 0.0 - 0.0 64 90 60 140 9 2.7 41 2.1 2.3 0.0 0.0 2.4
28-Mar-08 0.0 - 0.0 37 96 59 145 8.2 1.6 47 0.0 1.5 0.0 0.0 1.6
10-Apr-08 0.0 0.0 0.0 65 88 113 98 8 4.1 18 1.9 1.6 1.6 0.4 1.6
10-May-08 0.0 0.0 0.0 60 80 97 95 9 5.8 17 1.6 1.8 2.0 0.1 1.5
10-Jun-08 0.0 0.0 0.0 95 104 89 93 8.7 5 16.3 1.8 1.8 1.6 0.3 1.8
16-Jun-08 (Reactivate System after power outage)
7-Jul-08 0.0 0.0 0.0 88 100 89 88.5 8.7 5 16.2 1.5 1.5 1.5 0.1 1.4

12-Aug-08 0.0 0.0 0.0 85 94 94 91 9.6 5.8 16.2 1.8 1.9 1.4 0.3 1.3
8-Sep-08 0.0 0.0 0.0 80 100 90 86 10 6.5 15 1.2 1.8 1.2 1.2 1.6

Notes & Abbreviations:
IESI began operation of the SSVS system in December 2007
cubic ft./min = Cubic feet per Minute (actual in field measurement, not adjusted for temperature and pressure)
in. water = Inches of water pressure/vacuum
ppm = Parts per million as measured with a PID
ug/l = Micrograms per liter (roughly equal to 1 part per billion)
°F = Degrees Fahrenheit
 - = Not Available/Not Measured
ND = Non Detect; method detection limit < 1ug/L

System off
Restart system

EP-5

Restart system
System off

Restart system

System off

EP-2 EP-3 EP-4

Restart system

Outlet 
Vapor 

Temp. (°F)

Flow Velocity 
(cubic ft./min)

System Vacuum (in. water) Vacuum at Extraction Points (in. water)

Influent Effluent
Blower Knockout 

Drum Discharge EP-1

Monitoring 
Date

Total VOC Concentrations
Outdoor 

Ambient Air 
Temp. (°F)
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Table 2
Indoor Air Sample Results

129 Commercial Street
Malden, MA

 Date ANALYTE

Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL
12-Feb-04 Benzene 20.8 ND 1.7 ND 1.7 ND 8.6 ND 12.8 ND 18.5 ND 20.1
06-May-04 Benzene ND 1.5 ND 1.9 1.7 ND 1.9 ND 1.8 ND 2.1 ND 1.9
06-Aug-04 Benzene ND 1.8 ND 3.5 ND 3.4 ND 33 ND 34 ND 3.5 ND 35
26-Oct-04 Benzene 2.2 ND 1.7 ND 1.5 ND 1.8 1.7 ND 1.5 1.9
13-Jan-05 Benzene 3.8 2.6 2.8 2.8 2.8 3.5 3.4
27-Apr-05 Benzene ND 1.5 ND 1.5 ND 2 ND 14 ND 13 ND 31 ND 42
03-Aug-05 Benzene ND 1.8 ND 1.4 ND 3.6 ND 10 ND 13 ND 11
20-Oct-05 Benzene ND 1.6 ND 1.5 ND 1.6 ND 5.4 ND 5.9 ND 5.9 ND 6
19-Jan-06 Benzene ND 1.6 ND 2 ND 1.4 ND 1.5 ND 2.5 ND 1.8 ND 1.7
19-Apr-06 Benzene ND 1.5 ND 1 ND 1.2 ND 24 ND 20 ND 1.7
28-Feb-07 Benzene 2.7 1.9 2.6 ND 9.1 ND 28 ND 53 ND 53
16-Apr-08 Benzene 1.4 0.87 1.4 0.61 1.1 0.82 ND 1.7 1.2 0.87 1.3 0.75 ND 15 2.4 0.96
12-Feb-04 Ethylbenzene 16.9 ND 1.6 ND 1.7 ND 8.7 ND 13 ND 18.7 ND 20
06-May-04 Ethylbenzene ND 1.5 ND 1.9 1.7 ND 1.9 2 ND 2.1 ND 1.9
06-Aug-04 Ethylbenzene ND 1.8 ND 3.5 ND 3.4 ND 33 ND 34 ND 3.5 ND 35
26-Oct-04 Ethylbenzene ND 1.4 ND 1.7 ND 1.5 ND 1.8 ND 1.6 ND 1.5 ND 1.6
13-Jan-05 Ethylbenzene 2.8 2.7 3.5 1.5 2.3 2.4 2.6
27-Apr-05 Ethylbenzene ND 1.5 ND 1.5 ND 2 ND 14 ND 13 ND 31 ND 42
03-Aug-05 Ethylbenzene ND 1.8 1.7 ND 3.6 ND 10 ND 13 ND 11
20-Oct-05 Ethylbenzene ND 1.6 ND 1.5 ND 1.6 ND 5.4 ND 5.9 ND 5.9 ND 6
19-Jan-06 Ethylbenzene ND 1.6 ND 2 ND 1.4 ND 1.5 ND 2.5 ND 1.8 ND 1.7
19-Apr-06 Ethylbenzene ND 1.5 1.3 1.5 ND 24 ND 20 ND 1.7
28-Feb-07 Ethylbenzene ND 1.7 1.8 1.6 ND 9.1 ND 28 ND 53 ND 53
16-Apr-08 Ethylbenzene ND 0.87 0.82 0.61 ND 0.82 ND 1.7 1.1 0.87 1.2 0.75 ND 15 12 0.96
12-Feb-04 m-&p-xylenes 52.1 2 3 ND 8.7 ND 13 ND 18.7 ND 20
06-May-04 m-&p-xylenes 2.9 3.5 4.2 4 7.6 5.4 6.4
06-Aug-04 m-&p-xylenes 2.9 3.5 ND 3.4 ND 33 ND 34 ND 3.5 ND 35
26-Oct-04 m-&p-xylenes 3.6 3.2 4.4 3.1 4 2.9 3.5
13-Jan-05 m-&p-xylenes 8.2 8 11 3.6 6 6.4 6.9
27-Apr-05 m-&p-xylenes ND 1.5 1.7 ND 2 ND 14 ND 13 ND 31 ND 42
03-Aug-05 m-&p-xylenes 2.8 5 5.8 ND 10 ND 13 ND 11
20-Oct-05 m-&p-xylenes 1.6 1.8 1.9 ND 5.4 ND 5.9 ND 5.9 ND 6
19-Jan-06 m-&p-xylenes ND 1.6 2.6 2.2 2.8 3.4 2.1 2.7
19-Apr-06 m-&p-xylenes ND 3 3.8 4.1 ND 48 ND 41 ND 3.4
28-Feb-07 m-&p-xylenes 3.5 6.7 4.6 ND 9.1 ND 28 ND 53 ND 53
16-Apr-08 m-&p-xylenes 2.0 1.7 2.3 1.2 1.9 1.6 ND 3.3 2.2 1.7 2.4 1.5 ND 29 35 1.9

Duplicate
Site 7 Sys-Inf

Outside
Site 2 Site 4 Site 5 Site 6 Site 7

Sample Results (Results listed in ug/m3)
Site 8 Site 10 Site 11
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Table 2
Indoor Air Sample Results

129 Commercial Street
Malden, MA

 Date ANALYTE

Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL
Duplicate

Site 7 Sys-Inf
Outside
Site 2 Site 4 Site 5 Site 6 Site 7

Sample Results (Results listed in ug/m3)
Site 8 Site 10 Site 11

12-Feb-04 Naphthalene 2 ND 1.7 ND 1.7 ND 8.9 ND 13.1 ND 18.3 ND 19.9
06-May-04 Naphthalene ND 1.5 ND 1.9 ND 1.6 ND 1.9 ND 1.8 ND 2.1 ND 1.9
06-Aug-04 Naphthalene ND 1.8 ND 3.5 ND 3.4 ND 33 ND 34 ND 3.5 ND 35
26-Oct-04 Naphthalene ND 1.4 ND 1.7 ND 1.5 ND 1.8 ND 1.6 ND 1.5 ND 1.6
13-Jan-05 Naphthalene ND 1.4 ND 1.3 ND 1.5 ND 1.2 ND 1.2 ND 1.4 ND 1.8
27-Apr-05 Naphthalene ND 1.5 ND 1.5 ND 2 ND 14 ND 13 ND 31 ND 42
03-Aug-05 Naphthalene ND 1.8 ND 1.4 ND 3.6 ND 10 ND 13 ND 11
20-Oct-05 Naphthalene ND 1.6 ND 1.5 ND 1.6 ND 5.4 ND 5.9 ND 5.9 ND 6
19-Jan-06 Naphthalene ND 1.6 ND 2 ND 1.4 ND 1.5 ND 2.5 ND 1.8 ND 1.7
19-Apr-06 Naphthalene ND 1.5 ND 1 ND 1.2 ND 24 ND 20 ND 1.7
28-Feb-07 Naphthalene ND 1.7 ND 1.4 ND 1.2 ND 9.1 ND 28 ND 53 ND 53
16-Apr-08 Naphthalene ND 0.87 ND 0.61 ND 0.82 ND 1.7 ND 0.87 ND 0.75 ND 15 1.4 0.96
12-Feb-04 o-xylenes 18.7 ND 1.6 ND 1.7 ND 8.7 ND 13 ND 18.7 ND 20
06-May-04 o-xylenes ND 1.5 ND 1.9 1.6 ND 1.9 3 2.2 2.6
06-Aug-04 o-xylenes ND 1.8 ND 3.5 ND 3.4 ND 33 ND 34 ND 3.5 ND 35
26-Oct-04 o-xylenes ND 1.4 ND 1.7 ND 1.5 ND 1.8 ND 1.6 ND 1.5 ND 1.6
13-Jan-05 o-xylenes 2.8 2.2 2.6 1.3 1.7 2.1 2.1
27-Apr-05 o-xylenes ND 1.5 ND 1.5 ND 2 ND 14 ND 13 ND 31 ND 42
03-Aug-05 o-xylenes ND 1.8 ND 1.4 ND 3.6 ND 10 ND 13 ND 11
20-Oct-05 o-xylenes ND 1.6 ND 1.5 ND 1.6 ND 5.4 ND 5.9 ND 5.9 ND 6
19-Jan-06 o-xylenes ND 1.6 ND 2 ND 1.4 ND 1.5 ND 2.5 ND 1.8 ND 1.7
19-Apr-06 o-xylenes ND 1.5 ND 1 ND 1.2 ND 24 ND 20 ND 1.7
28-Feb-07 o-xylenes ND 1.7 1.5 1.5 ND 9.1 ND 28 ND 53 ND 53
16-Apr-08 o-xylenes ND 0.87 0.87 0.61 ND 0.82 ND 1.7 ND 0.87 0.98 0.75 ND 15 8.6 0.96
12-Feb-04 Styrene 2.1 ND 1.7 ND 1.7 ND 8.5 ND 12.8 ND 18.7 ND 20
06-May-04 Styrene ND 1.5 ND 1.9 ND 1.6 ND 1.9 ND 1.8 ND 2.1 2.8
06-Aug-04 Styrene ND 1.8 ND 3.5 ND 3.4 ND 33 ND 34 ND 3.5 ND 35
26-Oct-04 Styrene ND 1.4 ND 1.7 ND 1.5 ND 1.8 ND 1.6 ND 1.5 ND 1.6
13-Jan-05 Styrene ND 1.4 ND 1.3 ND 1.5 ND 1.2 ND 1.2 1.5 ND 1.8
27-Apr-05 Styrene ND 1.5 ND 1.5 ND 2 ND 14 ND 13 ND 31 ND 42
03-Aug-05 Styrene ND 1.8 ND 1.4 ND 3.6 ND 10 ND 13 ND 11
20-Oct-05 Styrene ND 1.6 ND 1.5 ND 1.6 ND 5.4 ND 5.9 ND 5.9 ND 6
19-Jan-06 Styrene ND 1.6 ND 2 ND 1.4 ND 1.5 ND 2.5 ND 1.8 ND 1.7
19-Apr-06 Styrene ND 1.5 ND 1 ND 1.2 ND 24 ND 20 ND 1.7
28-Feb-07 Styrene ND 1.7 ND 1.4 ND 1.2 ND 9.1 ND 28 ND 53 ND 53
16-Apr-08 Styrene ND 1.7 ND 1.2 ND 1.6 ND 3.3 ND 1.7 ND 1.5 ND 29 13 1.9
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Table 2
Indoor Air Sample Results

129 Commercial Street
Malden, MA

 Date ANALYTE

Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL Result DL
Duplicate

Site 7 Sys-Inf
Outside
Site 2 Site 4 Site 5 Site 6 Site 7

Sample Results (Results listed in ug/m3)
Site 8 Site 10 Site 11

12-Feb-04 Toluene 71.6 4.5 5.3 56.5 ND 12.8 ND 18.5 ND 20
06-May-04 Toluene 85 33 72 18 13 8.7 11
06-Aug-04 Toluene 5.1 9 7.5 ND 33 ND 34 3.6 ND 35
26-Oct-04 Toluene 6.8 6.7 9 13 6.9 5.1 6.6
13-Jan-05 Toluene 18 16 16 15 10 12 13
27-Apr-05 Toluene 2.9 4.7 7.6 ND 14 ND 13 ND 31 ND 42
03-Aug-05 Toluene 4.4 7.8 7.6 11 ND 13 ND 11
20-Oct-05 Toluene 3.9 3.2 3.6 9 ND 5.9 ND 5.9 ND 6
19-Jan-06 Toluene 2.4 6.4 4.2 13 5 3.7 4
19-Apr-06 Toluene 3.8 5.2 4.2 ND 24 ND 20 2.5
28-Feb-07 Toluene 5.4 4.2 5.7 ND 9.1 ND 28 ND 53 ND 53
16-Apr-08 Toluene 4.8 0.87 5.8 0.61 4.3 0.82 5.6 1.7 4.3 0.87 14 0.75 ND 15 31 0.96
16-Apr-08 1,3-Butadiene ND 0.87 ND 0.61 ND 0.82 ND 1.7 ND 0.87 ND 0.75 ND 15 ND 0.96
16-Apr-08 Methyl tert-Butyl Ether ND 0.87 ND 0.61 ND 0.82 ND 1.7 ND 0.87 ND 0.75 ND 15 ND 0.96
16-Apr-08 2-Methylnaphthalene ND 0.87 ND 0.61 ND 0.82 ND 1.7 ND 0.87 ND 0.75 ND 15 ND 0.96
16-Apr-08 C5 - C8 Aliphatic Hydrocarbons ND 69 70 48 ND 66 ND 130 91 69 110 60 ND 1200 520 77
16-Apr-08 C9 - C12 Aliphatic Hydrocarbons 24 17 18 12 27 16 71 33 33 17 48 15 ND 290 140 19
16-Apr-08 C9 - C10 Aromatic Hydrocarbons ND 17 ND 12 ND 16 ND 33 ND 17 ND 15 ND 290 34 19

NOTES AND ABBREVIATIONS:
All results n micrograms per cubic meter (ug/m3)
ND: compound not detected above detection limit noted
DL: Detection limit for analyte
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Table 3
Summary of Indoor Air Data
and Inhalation Risk Estimates

 129 Commercial Street
Malden, MA

Analytical Data (ug/m3)

Benzene Ethylbenzene m-&p-xylenes Naphthalene o-xylenes Styrene Toluene 1,3-Butadiene Methyl tert-
Butyl Ether

2-Methyl-
naphthalene

C5 - C8 
Aliphatic 

Hydrocarbons

C9 - C12 
Aliphatic 

Hydrocarbons

C9 - C10 
Aromatic 

Hydrocarbons

[OHM]air
1 2.2 1.9 4.1 NA 1.9 2.2 10.8 NA NA NA 90.3 39.4 NA

Detects 15 16 40 0 14 2 48 0 0 0 3 5 0
Samples 70 70 70 70 70 70 70 6 6 6 6 6 6

Max 3.5 3.5 11.0 0.0 3.0 2.8 72.0 0.0 0.0 0.0 110.0 71.0 0.0
Min 1.1 0.8 11.0 0.0 0.9 1.5 2.5 0.0 0.0 0.0 70.0 18.0 0.0

Median 1.9 1.7 3.5 NA 1.9 2.2 7.2 NA NA NA 91.0 33.0 NA
DEP  90th UPV 11.0 7.4 28.0 2.7 28.0 1.4 54.0 330.0 220.0 44.0

Risk Calculation Equations and Standard Parameter Values

Cancer Risk from Inhalation Noncancer Risk from Inhalation
ELCRair = LADE(1-31) * URF where: LADE = [OHM]air ( ) * EF * ED * EP 1-31 HQair = ADE * C where: ADE = [OHM]air * EF * ED * EP(1-8)

AP(lifetime) RfC AP(noncancer)

Benzene Ethylbenzene Xylenes
Naphthalen

e Xylenes Styrene Toluene 1,3-Butadiene
Methyl tert 
butyl ether

Methylnaphtha
lene, 2-

Aliphatics C5 
to C8

Aliphatics C9 
to C12

Aromatics 
C9 to C10

URF (ug/m3)-1 7.80E-06 5.7E-07 NA
RfC mg/m3 3.00E-02 1.00E+00 1.0E-01 3.00E-03 1.0E-01 1.0E+00 5.0E+00 NA 3.0E+00 5.00E-02 2.0E-01 2.0E-01 5.0E-02

Parameter Value Units Parameter Value Units
ELCR - Excess Lifetime Cancer Risk -- dimensionless EF - Exposure Frequency See Below event/day
URF - Unit Risk Factor -- (µg/m3)-1 ED - Exposure Duration See Below day/event
LADE - Lifetime Average Daily Exposure -- µg/m3 EP(1-8) - Exposure Period for age group 1-8 7 years
HQ - Hazard Quotient -- dimensionless EP(1-31) - Exposure Period for age group 1-31 30 years
RfC - Reference Concentration -- mg/m3 AP(noncancer) - Averaging Period for noncancer 7 years
ADE - Average Daily Exposure -- µg/m3 AP(lifetime) - Averaging Period for lifetime 70 years
EPC - Exposure Point Concentration -- µg/L C = Conversion Factor (mg to ug) 0.001 mg/ug

Residential Exposure Scenario
EF - Exposure Frequency 1.00 event/day ED - Exposure Duration 1.00 day/event

Total Limits
ELCR 7.29E-06 5.25E-07 8.E-06 1.E-05

93% 7%

HI 7.27E-02 1.86E-03 4.07E-02 NA 1.88E-02 2.15E-03 2.16E-03 NA NA NA 4.52E-01 1.97E-01 NA 8.E-01 1.E+00
9% 0% 5% NA 2% 0% 0% NA NA NA 57% 25% NA

Commercial Exposure Scenario
EF - Exposure Frequency 0.33 event/day ED - Exposure Duration 0.71 day/event

Total Limits
ELCR 1.71E-06 1.23E-07 2.E-06 1.E-05

93% 7%

HI 1.70E-02 4.35E-04 9.52E-03 NA 4.39E-03 5.04E-04 5.06E-04 NA NA NA 1.06E-01 4.62E-02 NA 2.E-01 1.E+00
9% 0% 5% NA 2% 0% 0% NA NA NA 57% 25% NA

Notes
1 Average of detected concentrations only (detection limits not included) from February 2004 through April 2008.  Does not include outdoor (site 2) or "sys-inf" samples.

ug/m3  micrograms per cubic meter (ug/m3)
Risk calculation equations and standard parameter values from DEP "Short Forms for Human Health Risk Assessment under the MCP" Updated February 2007
For Commerical Expsoure  EF changed to 8 hours per 24 hours (0.33) to represent work shift and ED changed to 5 days per 7 day week (0.71) to represent work week
DEP  90th UPV = Data from Draft DEP Policy Entitled "Typical Indoor Air Concentrations - Technical Update Policy #08-XXX"
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APPENDIX A 

COPY OF RELEASE ABATEMENT MEASURE (RAM) TRANSMITTAL FORM (BWSC-106) AND REMEDIAL 
MONITORING REPORT 

 



 

APPENDIX B 

LABORATORY DATA REPORT - AIR SAMPLES 
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