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Vapor Intrusion 
Evaluation Summary 
Report 
Geneva Former MGP Site 
Geneva, New York 

1. Introduction 

This report is submitted on behalf of NYSEG (New York State Electric & Gas 
Corporation) and presents laboratory analytical data as well as a summary of building 
modifications completed to address a potential vapor intrusion concern at the City of 
Geneva Public Safety Building (PSB) in Geneva, New York (Figure 1). An evaluation of 
the volatile organic compounds (VOCs) in sub-slab soil vapor, indoor air, and outdoor 
ambient air at the site was conducted as presented in the ARCADIS letter to New York 
State Department of Environmental Conservation (NYSDEC) dated July 2008 (Work 
Plan). 

A brief summary of the site background, the sampling methodology and results of sub-
slab and indoor air sampling and building modifications are discussed in the following 
sections. 
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2. Background 

The PSB is located at 255 Exchange Street in Geneva, New York and is partially 
located on property formerly occupied by a manufactured gas plant (MGP). The vapor 
intrusion evaluation was initially conducted in 2007 as an element of the remedial 
investigation of the former MGP, known formally as the Wadsworth Street former MGP 
site (the site). Follow-up remedial activities and additional vapor intrusion evaluations 
have been conducted in 2008 & 2009. 

Based on results of the vapor intrusion mitigation assessment performed at the City of 
Geneva’s Public Safety Building (PSB) and discussions with NYSDEC and NYSDOH, 
NYSEG has requested that ARCADIS address vapor intrusion concerns at the facility 
as described in the Vapor Intrusion Mitigation Evaluation Report prepared by ARCADIS 
dated May 7, 2008.  

A sub-slab depressurization (SSD) system is a mechanical system that creates a lower 
pressure beneath a floor slab relative to indoor air.  This low pressure is created by a 
fan and a series of piping and slab penetrations.  The system is intended to reduce 
potential vapor migration from the substructure to indoor air.  For the PSB, this system 
is intended to reduce the potential for BTEX and naphthalene to adversely impact PSB 
indoor air quality through soil vapor intrusion.  A SSD system was designed for the 
northwest quadrant of the facility consistent with the Guidance for Evaluating Soil 
Vapor Intrusion in the State of New York dated October, 2006. The SSD system was 
installed in accordance with the NYSDOH and NYSDEC approved Work Plan. 
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3. Sub-Slab Pressure Field Diagnostic Testing Activities 

A series of sub-slab pressure field tests were performed to evaluate the ability to 
induce a sub-slab negative pressure gradient by installation of a SSD vapor intrusion 
mitigation system (Table 4). The pressure-gradient information is used to design the 
sub-slab depressurization system and determine the size of mitigation-system fan(s) 
consistent with the July 2008 Work Plan. 

Diagnostic testing was previously performed in four locations within the building to 
obtain sub-slab pressure gradient results throughout occupied portions of the facility. A 
summary of the test results including test and vacuum hole locations, pressure 
gradients, and distance between the vacuum holes and test holes was presented in the 
Vapor Intrusion Evaluation Report, dated May 2007 (2007 VI Report). The locations of 
test and vacuum holes used for this evaluation were presented in the 2007 VI Report 
and are shown on Figure 2. 
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4. Sub-Slab Depressurization (SSD) System Installation 

4.1 Sub-Slab Depressurization System Objectives 

The primary objective of the SSD system is to reduce/eliminate the potential for BTEX 
and naphthalene to enter into the occupied portions of the building from below the floor 
slab. The SSD system creates a vacuum beneath the floor slab, resulting in lower air 
pressure beneath the slab relative to indoor air pressure. The SSD system was 
designed consistent with Section 4 of the NYSDOH Guidance for Evaluating Soil Vapor 
Intrusion in the State of New York dated October, 2006. Each SSD device is comprised 
of a fan-powered vent connected to piping installed through the slab of the PSB. Based 
on pressure field extension testing results for the entire PSB, the ability to induce a 
subslab pressure gradient was limited in all areas of the facility with the exception of 
the northwest quadrant. This is likely due to the presence of hard packed structural fill 
below the floor slab.    Based on these results, the remaining portions of the building 
are not suitable for a SSD system.  In order to minimize the potential for vapor intrusion 
in areas of the building where a sub-slab pressure gradient could not be established, 
the building HVAC system has been re-balanced to minimize the negative pressure 
within the occupied space (above the slab). 

4.2 Initial Fan and Suction Point Locations 

System extraction points were located based on the results of previously performed 
pressure field extension testing results and are presented on Figure 2 and in Table 4. 
Two extraction points were installed through the slab in the northwest corner of the 
PSB (one in the utility closet in the men’s holding cell area and one in the closet in the 
interview/line-up area). Extraction points were constructed by cutting holes through the 
building slab, making sure that any vapor barriers were breached and the sub-slab 
materials were encountered. A pit was excavated at each extraction point, to a depth of 
approximately 10 inches. Crushed stone was then backfilled around the extraction 
pipe, and the extraction hole was patched around the piping using polyurethane 
caulking material to ensure a good seal. To the extent possible, pipe risers were 
located to minimize the possibility of damage due to building operations. 

Depressurization of the two extraction points is accomplished using a single in-line 
centrifugal fan unit connected to 4-inch diameter PVC piping. The installed fan unit is 
capable of inducing 0 to 4 inches of water vacuum, while moving 50 to 300 cubic feet 
per minute (CFM) of air. A liquid gage u-tube manometer is installed on the suction 
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riser of each extraction point to indicate proper operation of the mitigation system. The 
manometers are installed at a location where it is highly visible. Building maintenance 
staff was made aware of the installed warning device and what actions to perform in 
the event of a system malfunction. 

4.3 Mitigation System Discharge Point(s) 

The installed fan unit is mounted on an exterior building wall under a weather tight 
enclosure. A “fan guard” device is provided on the discharge side of the fan to drain 
condensate water. The specific location of the vent pipe exhaust was field determined 
and located on the north side of the building, presented on Figure 2. In addition, the 
following criteria were met during location of the vent pipe exhaust: 

• Above the highest eve of the roof a minimum of 12 inches above the surface of the 
roof 

 
• A minimum of 10 feet above ground level 
 
• A minimum of 10 feet away from any opening that is less than 2 feet below the 

exhaust point 
 
• A minimum of 10 feet from any adjoining buildings or HVAC intakes or supply 

diffusers 
 
4.4 Post SSD System Installation Communication Testing 

Following installation of the SSD system, four points were tested in the northwest 
quadrant of the PSB to test the effective pressure gradient being imposed by the SSD 
system. Communication testing was conducted on November 20, 2008 producing 
unsatisfactory results in one of the four test locations. The negative pressure was 
assumed to be attributed to the exhaust fans (PRE-5 – PRE-7). As a result, 
modifications to the flow rates of these fans were proposed. 

4.5 Installation of Three Variable Speed Switches 

On March 27, 2009, a variable speed switch was installed on each of the three 
ventilator motors PRE-5, PRE-6, and PRE-7. The switches control the motor speed 
and the airflow exhausted from each unit. The three variable speed switches were 
installed to replace existing on/off fan switches to improve operation control. The 
switches are installed and located on the wall of the electrical utility room within the 
PSB. ARCADIS completed the installation of the variable speed switches under a sub-
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contract agreement with HMI Mechanical Systems, Inc. HMI is currently providing 
operations and maintenance services for the exhaust system at this facility to the City 
of Geneva. 

4.6 Post Switch-Installation Communication Testing 

Following installation of the three variable speed switches for the ventilator motors, 
communication testing was conducted on March 27, 2009 at the four existing 
diagnostic test points located in the northwest quadrant of the PSB. Unsatisfactory 
results in one of the four test locations during the second round of communication 
testing likely resulted from poor sub-slab vapor movement conditions. As a result, the 
installation of an additional suction point was proposed. 

4.7 SSD System Modifications 

On April 13, 2009, a third suction point was installed in the northwest quadrant of the 
PSB. Depressurization was accomplished by connecting the third suction point to the 
existing centrifugal fan unit operating the two previously installed suction points. The 
additional third suction point connects to the fan unit with 4-inch diameter PVC piping. 
A liquid gage u-tube manometer was installed in the suction riser to indicate proper 
operation of the SSD system. The manometer is installed at a location where it is 
highly visible and building maintenance staff will be made aware of the warning device 
and what actions to perform in the event of a system malfunction. 

4.8 Post SSD System Modification Communication Testing 

Following modifications to the SSD system including adding a third suction point, 
communication testing was conducted on April 13, 2009 at the four existing diagnostic 
test points. The third round of communication test data indicates unsatisfactory results 
in one of the four test points, likely due to PSB exhaust settings. As a result, additional 
adjustments to the exhaust fans were proposed. 

4.9 Adjustments to Variable Speed Switches and Damper Valves 

One April 13, 2009, the three previously installed variable speed fan switches were 
strategically adjusted to reduce the rate at which the exhaust fans are operating. By 
reducing the amount of air exhausted by the fans, the air pressure in the occupied 
portion of the PSB will remain slightly higher. The adjustments made to the building’s 
fans help to achieve the required pressure differential between sub-slab and the 
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occupied portions of the PSB. The SSD system suction point damper valves were also 
adjusted to help achieve the required pressure differential. 

4.10 Post Variable Speed Switches Adjustment Communication Testing 

Following adjustment of the PSB exhaust fan switches, a fourth round of 
communication testing was conducted on April 16, 2009. Observed pressure 
differentials between the sub-slab and occupied portions of the PSB were found to be 
satisfactory (pressure differentials of 0.004 inches or greater were observed at all four 
communication points). 
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5. Post SSD System Installation Sampling Activities 

Sample collection locations and protocols as well as analytical methods were 
consistent with the Work Plan. Sub-slab vapor, indoor air, and outdoor ambient air 
samples were collected at the site on May 14, 2009. A description of the sample 
locations and the sample methodology is provided below. 

5.1 Sampling Locations 

Seven samples were collected at the same locations as the previous sampling event 
as described in the May 2007 Vapor Intrusion Evaluation Report. Post SSD system 
installation sample locations were consistent with the 2007 sample locations for 
comparative purposes. 

5.2 Sampling Methods 

5.2.1 Sub-Slab Vapor 

Temporary sub-slab vapor probes were installed and samples were collected using the 
methods described in the approved Work Plan and in accordance with the NYSDOH VI 
Guidance. For each sample, a hand held hammer drill was used to score a 3/8-inch 
hole through the concrete slab to approximately four inches into the sub-slab material. 
New dedicated Teflon tubing was then inserted below the concrete slab, approximately 
two inches into the sub-slab material. The tubing was sealed to the surrounding 
concrete slab using inert modeling clay to ensure an air tight seal between the sample 
tubing and the concrete slab. Consistent with the Work Plan, a helium tracer test was 
completed prior to sampling each vapor point to test the integrity of the probe 
installation and all seals in the sample train. This tracer test is detailed in the approved 
Work Plan and amendments, and was conducted concurrently with purging each 
sample point. A 60ml syringe was used to purge approximately five volumes of air 
through the probe and tubing and was discharged outside. Upon successful completion 
of the helium tracer test and purge, a batch certified pre-cleaned six-liter SUMMA 
canister provided by TestAmerica was used to collect the sub-slab soil gas sample. 
The SUMMA canister was attached and allowed to collect a sample using a flow 
controller set for a two-hour period, consistent with the indoor air sample collection 
period. Samples were submitted to the TestAmerica for analysis using USEPA Method 
TO-15. 
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5.2.2 Indoor Air and Outdoor Ambient Air 

All indoor air and outdoor ambient air samples were collected in accordance with the 
approved Work Plan and amendments, and NYSDOH (2006) VI Guidance using batch 
certified six-liter SUMMA canisters obtained from TestAmerica. All SUMMA canisters 
were placed at approximately breathing height (3 to 5 feet above grade) by propping on 
stools or boxes. The canisters were calibrated to collect samples for a two-hour period. 
Indoor air and outdoor ambient air samples were submitted to TestAmerica 
Laboratories for analysis using USEPA Method TO-15. 

5.3 Additional Site Activities 

During sample collection activities, ARCADIS conducted a visual inspection of the 
occupied area to identify chemicals, cleaning agents, etc., that may contribute to 
background chemical constituents detected in the analytical results. During this 
inspection, ARCADIS identified various containerized chemicals in the custodial closet 
(mostly small quantities of paint and pest killers), as presented in Attachment E. 
Photographs of the identified containerized chemicals are included in Attachment B 
Photo Log. 

Photographs taken by ARCADIS personnel during the sampling activities are included 
in Attachment B. Copies of the field sampling logs are presented in Attachment C. 

After the sample collection was completed, ARCADIS cleaned the work area and 
restored the foundation penetrations (i.e., cored concrete holes) for sub-slab vapor 
sampling using non-shrink grout. 

5.4 Sample Analysis 

Indoor air and sub-slab foundation wall soil gas samples were analyzed in accordance 
with USEPA Compendium Method TO-15, titled Compendium of Methods for the 
Determination of Toxic Organic Compounds in Ambient Air – Determination of Volatile 
Organic Compounds (VOCs) in Air Collected in Specially-Prepared Canisters and 
Analyzed by Gas Chromatography/Mass Spectrometry (GS/MS). The analysis was 
performed by TestAmerica Laboratories, Inc. of Knoxville, Tennessee, which has 
current National Environmental Laboratory Accreditation Program (NELAP) certification 
and is accredited in the State of New York for conducting analyses in accordance with 
EPA Compendium Method TO-15. 
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Each sample was analyzed for volatile organic compounds (VOCs) included in the 
laboratory’s standard TO-15 Target Analyte List, plus n-alkanes and VOC tentatively-
identified compounds (TICs) to provide additional data (if needed) to help differentiate 
between potential sources. Sub-slab vapor, indoor air, and ambient air analytical 
results for VOCs are presented in Table 1.  
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6. Sampling Results 

This section presents the results of the sub-slab soil gas, indoor air, and ambient air 
sampling, including a comparison of the data to relevant screening values  for both 
MGP and non-MGP related compounds. Complete analytical results from the 
laboratory are provided in Appendix A. The screening values used for the comparison 
of MGP related compounds include data from the NYSDOH Fuel Oil Heated Homes 
Indoor Air Study, USEPA Indoor Air Background Level Criteria, and USEPA Building 
Assessment and Survey and Evaluation (BASE) VOCs Master List concentrations. The 
screening values used for the comparison of non-MGP related compounds include 
data from the NYSDOH Fuel Oil Heated Homes Indoor Air Study, USEPA Indoor Air 
Background Level Criteria, USEPA BASE VOCs Master List concentrations as well 
guidance values provided in Matrices 1 and 2 of the New York State Department of 
Health (NYSDOH) document entitled New York State Guidance for Evaluating Soil 
Vapor Intrusion in the State of New York, 2006.  The USEPA BASE VOCs Master List 
is a summary of a study conducted between 1994 and 1996 that measured “average” 
VOC levels in various public and commercial office buildings across the country.  

A discussion of sampling and analytical results for MGP-related compounds including 
BTEX and Naphthalene is presented below.  

6.1 Sub-Slab Vapor, Indoor Air, and Outdoor Ambient Air Results for MGP-related Compounds 

Tables 1 and 2 present the results of the sub-slab vapor indoor air, and outdoor 
ambient sampling results. Each of the BTEX compounds and Naphthalene were 
detected in one or more sub-slab vapor and/or indoor air samples. In general, the 
detectable concentrations for BTEX compounds and Naphthalene for both subslab and 
indoor air sample results were generally lower in 2009 (post SSD system installation) 
as compared to concentrations detected during the 2007 sampling event.  

One indoor air sample (IA-2-09) detected levels of Ethylbenzene, m-Xylene & p-
Xylene, and o-Xylene above the results for the samples collected from this location in 
2007.  However, each of these three compounds were detected at concentrations 
below the concentrations published in the NYSDOH Oil heated Homes Indoor Air 
study. Additionally, all indoor air samples were below the published USEPA Indoor Air 
Background concentrations as well as the concentrations published in the USEPA 
BASE VOCs Master List concentrations.  
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6.1.1 Discussion of Non-MGP-Related Compounds 

The following discussion is a summary of non-MGP-related compounds that were 
detected during the TO-15 analysis and have been included for informational purposes 
only. 

One VOC constituent (Methylene Chloride) was detected in indoor air (Sample IA-1-09) 
at a concentration slightly above the 90th percentile of background indoor air levels 
observed by the USEPA in public and commercial office buildings as referenced in 
Section 3.2.4 of the 2006 NYSDOH Soil Vapor Intrusion Guidance.  This result is also 
below the NYSDOH Indoor Air Guidance Value as well as the USEPA BASE VOCs 
Master List concentration value. 

Three constituents (1,4-Dichlorobenzene, Carbon Tetrachloride, and Methylene 
Chloride) were detected in indoor air in 2009 at concentrations slightly above the 75th 
percentile of NYSDOH Indoor Air Background values. Concentrations of Carbon 
Tetrachloride and 1,4-Dichlorobenzene was also below both the USPEA Indoor Air 
Background concentration and the USEPA BASE VOCs Master List concentration.  

The NYSDOH vapor intrusion guidance provides two matrices to use as tools for 
decision making when soil vapor may be entering a building. As summarized in Table 
3.3 of this document, four chemicals (Carbon Tetrachloride, Tetrachloroethene (PCE), 
1,1,1-Trichlorothane (1,1,1-TCA), and Trichloroethene (TCE)) are assigned to one of 
two decision making matrices, as shown in Table 3 of this report. 

Carbon Tetrachloride, PCE, 1,1,1-TCA, and TCE were not detected at concentrations 
in indoor air or sub-slab vapor in 2009 that would require further monitoring or 
mitigation in accordance with the NYSDOH Guidance document.  It should be noted, 
however, that the concentration of Carbon Tetrachloride did exceed the 75th percentile 
of indoor air background concentrations as published in the NYSDOH Fuel Oil Heated 
Homes Indoor Air Study. 
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7. Summary and Conclusions 

An evaluation of sub-slab, indoor air, and ambient air sampling results were used to 
determine the effectiveness of the SSD system at reducing the potential for soil vapor 
intrusion of MGP related COPC (specifically BTEX and naphthalene).  Consistent with 
the August 2007 Vapor Intrusion Evaluation Report prepared by ARCADIS, samples 
were collected in 2009 from three co-located sub-slab and indoor air samples and one 
ambient air sample collected outside the building. 

Building modifications were completed to minimize the potential for vapor intrusion of 
MGP related COPC which consisted of designing and installing a SSD system for the 
northwest quadrant of the facility as well as adjustments (i.e., rebalancing), the  HVAC 
system throughout the facility. Additionally, adjustments to the buildings exhaust 
ventilation systems were performed to reduce the negative pressure within the building, 
thereby further reducing the potential for vapor intrusion. 

These building modifications have demonstrated a reduction of BTEX and naphthalene 
concentrations in the indoor air of the PSB based on a comparison of the 2007 and 
2009 analytical results.  The continued operation of the SSD system combined with 
operating the HVAC system at current settings will minimize the potential for soil vapor 
intrusion into the facility. 

7.1 Operation Maintenance & Monitoring (OM&M) 

Routine operation maintenance and monitoring (OM&M) is required for operation of the 
SSD system. Maintenance and monitoring activities should occur every 18 months. 
OM&M activities will include checking the operation of the mitigation fan, an evaluation 
of the manometer installed on the vapor intrusion mitigation system riser, and verifying 
that the set points of the variable speed switches for the ventilating units have not been 
changed. 
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Summary of Air Sample Analytical Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1

New York State Electric Gas Corporation
Geneva Former MGP Site

Geneva, New York

Summary of Air Sample Analytical Results

Sample Name: May 2007 AA-1-09 May 2007 IA-1-09 May 2007 IA-2-09 May 2007 IA-3-09 May 2007 SS-1-09 May 2007 SS-2-09 May 2007 SS-3-09
Date Collected: Units AA-1 05/14/09 IA-1 05/14/09 IA-2 05/14/09 IA-3 05/14/09 SS-1 05/14/09 SS-2 05/14/09 SS-3 05/14/09

Benzene 2.2 5.9 - - 9.4 ug/m3 0.50 J 0.65 1.0 0.56 1.2 0.57 0.97 0.58 0.71 [0.44 J] 0.73 [0.64] 4.0 0.88 11 0.63
Ethylbenzene 0.5 2.8 - - 5.7 ug/m3 0.27 J 0.47 0.66 J 0.6 0.59 J 0.7 1.2 0.76 16 [10] 6.5 [6.4] 7.0 2.8 61 1.8
m-Xylene & p-Xylene 0.5 4.6 - - - - ug/m3 0.93 1.5 2.0 1.9 1.9 2.2 4.1 2.5 89 [53] 28 [28] 33 18 260 6.9
Naphthalene - - - - - - 5.1 ug/m3 0.50 J <1 <2.6 <1 <2.6 <1 <2.6 <1 3.6 [1.7 J] 1.1 [1.1] 23 <1 2.4 J <1
o-Xylene 0.6 3.1 - - 7.9 ug/m3 0.30 J 0.53 0.69 J 0.61 0.72 J 0.73 1.3 0.87 33 [20] 10 [9.9] 10 5.6 92 2.5
Toluene 2.4 25 - - 43 ug/m3 0.74 2.9 2.4 2.2 2.5 2.4 26 2.7 5.3 J [3.2 J] 4.3 [4.3] 17 6.3 68 3.8

1,1,1-Trichloroethane 0.3 1.1 - - 20.6 ug/m3 <1.1 <0.44 <1.1 <0.44 <1.1 <0.44 <1.1 <0.44 <1.1 [<1.1] <0.44 [<0.44] 11 2.4 23 <0.44
1,1,2,2-Tetrachloroethane 0.25 0.25 - - - - ug/m3 <1.4 <0.55 <1.4 <0.55 <1.4 <0.55 <1.4 <0.55 <1.4 [<1.4] <0.55 [<0.55] <1.4 <0.55 <1.4 <0.55
1,1,2-Trichloroethane 0.25 0.25 - - 1.5 ug/m3 <1.1 <0.44 <1.1 <0.44 <1.1 <0.44 <1.1 <0.44 <1.1 [<1.1] <0.44 [<0.44] <1.1 <0.44 0.70 J <0.44
1,1,2-Trichlorotrifluoroethane - - - - - - - - ug/m3 0.49 J 0.67 0.72 J 0.63 0.63 J <0.61 0.81 J 0.62 0.61 J [0.58 J] 0.62 [<0.61] 0.67 J 0.63 <1.1 0.63
1,1-Dichloroethane 0.25 0.25 - - 0.7 ug/m3 <0.81 <0.32 <0.81 <0.32 <0.81 <0.32 <0.81 <0.32 <0.81 [<0.81] <0.32 [<0.32] <0.81 <0.32 <0.81 <0.32
1,1-Dichloroethene 0.25 0.25 - - 1.4 ug/m3 <0.79 <0.32 <0.79 <0.32 <0.79 <0.32 <0.79 <0.32 <0.79 [<0.79] <0.32 [<0.32] <0.79 <0.32 <0.79 <0.32
1,2,3-Trimethylbenzene - - - - - - - - ug/m3 <0.39 <0.39 0.42 0.6 1.3 [1.1] 0.53 0.84
1,2,4-Trichlorobenzene 0.25 0.25 - - 6.8 ug/m3 <7.4 <3 2.9 J <3 0.76 J <3 0.75 J <3 0.76 J [2.0 J] <3 [<3] 1.6 J <3 <7.4 J <3
1,2,4-Trimethylbenzene 0.8 4.3 - - 9.5 ug/m3 0.55 J 0.45 0.55 J <0.39 0.53 J 0.56 0.47 J 0.76 7.3 [5.1] 3.2 [3] 8.1 1.7 13 1.1
1,2-Dibromoethane (EDB) - - - - - - - - ug/m3 <1.5 <0.61 <1.5 <0.61 <1.5 <0.61 <1.5 <0.61 <1.5 [<1.5] <0.61 [<0.61] <1.5 <0.61 <1.5 <0.61
1,2-Dichloro-1,1,2,2-tetrafluoroethane 0.25 0.25 - - - - ug/m3 <1.4 <0.56 <1.4 <0.56 <1.4 <0.56 <1.4 <0.56 <1.4 [<1.4] <0.56 [<0.56] <1.4 <0.56 <1.4 <0.56
1,2-Dichlorobenzene 0.25 0.25 - - 1.2 ug/m3 <1.2 <0.48 <1.2 <0.48 <1.2 <0.48 <1.2 <0.48 <1.2 [0.58 J] <0.48 [<0.48] <1.2 <0.48 <1.2 <0.48
1,2-Dichloroethane 0.25 0.25 - - 0.9 ug/m3 <0.81 <0.32 <0.81 <0.32 <0.81 <0.32 <0.81 <0.32 <0.81 [<0.81] <0.32 [<0.32] <0.81 <0.32 <0.81 <0.32
1,2-Dichloropropane 0.25 0.25 - - 1.6 ug/m3 <0.92 <0.37 <0.92 <0.37 <0.92 <0.37 <0.92 <0.37 <0.92 [<0.92] <0.37 [<0.37] <0.92 <0.37 <0.92 <0.37
1,3,5-Trimethylbenzene 0.3 1.7 - - 3.7 ug/m3 <0.98 <0.39 <0.98 <0.39 0.33 J <0.39 <0.98 <0.39 2.6 [1.9] 1.3 [1.2] 3.5 1.1 7.1 <0.39
1,3-Dichlorobenzene 0.25 0.25 - - 2.4 ug/m3 <1.2 <0.48 <1.2 <0.48 <1.2 <0.48 <1.2 <0.48 <1.2 [<1.2] <0.48 [<0.48] <1.2 <0.48 <1.2 <0.48
1,4-Dichlorobenzene 0.25 0.5 - - 5.5 ug/m3 <1.2 <0.48 <1.2 2.5 <1.2 2.9 <1.2 0.49 <1.2 [0.43 J] 1.3 [1.3] 1.6 1.3 3.9 0.6
1-Methylnaphthalene - - - - - - - - ug/m3 <5.8 <5.8 <5.8 <5.8 <5.8 [<5.8] <5.8 <5.8
2,2,4-Trimethylpentane - - - - - - - - ug/m3 <0.93 <0.93 <0.93 <0.93 <0.93 [<0.93] <0.93 <0.93
2-Methylbutane - - - - - - - - ug/m3 0.96 1.7 1.4 1.8 1.6 [1.4] 14 2.8
2-Methylnaphthalene - - - - - - - - ug/m3 <5.8 <5.8 <5.8 <5.8 <5.8 [<5.8] <5.8 <5.8
Bromomethane 0.25 0.25 - - 1.7 ug/m3 <0.78 <0.31 <0.78 <0.31 <0.78 <0.31 <0.78 <0.31 <0.78 [<0.78] <0.31 [<0.31] <0.78 <0.31 <0.78 <0.31
Carbon Tetrachloride 0.6 0.6 - - 1.3 ug/m3 0.42 J 0.67 0.67 J 0.65 0.79 J 0.68 0.61 J 0.6 0.62 J [0.40 J] 0.7 [<0.5] 0.27 J 0.61 <1.3 0.58
Chlorobenzene 0.25 0.25 - - 0.9 ug/m3 <0.92 <0.37 <0.92 <0.37 <0.92 <0.37 <0.92 <0.37 <0.92 [<0.92] <0.37 [<0.37] <0.92 <0.37 <0.92 <0.37
Chloroethane 0.25 0.25 - - 1.1 ug/m3 <0.53 <0.21 <0.53 <0.21 <0.53 <0.21 <0.53 <0.21 <0.53 [<0.53] 0.36 [<0.21] <0.53 <0.21 <0.53 <0.21
Chloroform 0.25 0.5 - - 1.1 ug/m3 <0.98 <0.39 <0.98 <0.39 <0.98 <0.39 <0.98 <0.39 <0.98 [<0.98] 1.4 [<0.39] <0.98 0.41 0.32 J <0.39
Chloromethane 1.8 1.8 - - 3.7 ug/m3 1.1 1.1 1.5 0.97 1.7 0.84 1.5 1.1 0.39 J [<1.0] 2.3 [<0.41] 0.95 J 0.41 <1.0 0.9
cis-1,2-Dichloroethene 0.25 0.25 - - 1.9 ug/m3 <0.79 <0.32 <0.79 <0.32 <0.79 <0.32 <0.79 <0.32 <0.79 [<0.79] <0.32 [<0.32] <0.79 <0.32 <0.79 <0.32
cis-1,3-Dichloropropene 0.25 0.25 - - 2.3 ug/m3 <0.91 <0.36 <0.91 <0.36 <0.91 <0.36 <0.91 <0.36 <0.91 [<0.91] <0.36 [<0.36] <0.91 <0.36 <0.91 <0.36
Dichlorodifluoromethane 4.2 4.1 - - 16.5 ug/m3 2.1 2.4 2.9 2.3 2.4 2.4 3.4 2.2 2.5 [2.2] 2.3 [2.2] 2.7 2.4 3.4 2.2
Hexachlorobutadiene - - - - - - 6.8 ug/m3 <11 <4.3 <11 <4.3 <11 <4.3 <11 <4.3 <11 [<11] <4.3 [<4.3] <11 <4.3 <11 <4.3
Indane - - - - - - - - ug/m3 <0.39 <0.39 <0.39 <0.39 <0.39 [<0.39] <0.39 <0.39
Indene - - - - - - - - ug/m3 <0.76 <0.76 <0.76 <0.76 <0.76 [<0.76] <0.76 <0.76
Isopropylbenzene 0.25 0.4 - - - - ug/m3 <2.0 <0.79 <2.0 <0.79 <2.0 <0.79 <2.0 <0.79 2.7 [1.7 J] <0.79 [<0.79] 0.57 J <0.79 9.5 <0.79
Methyl tert-butyl ether - - - - - - 11.5 ug/m3 <3.6 <1.4 <3.6 <1.4 <3.6 <1.4 <3.6 <1.4 <3.6 [<3.6] <1.4 [<1.4] 0.47 J <1.4 1.7 J <1.4
Methylene Chloride 0.7 6.6 60 10 ug/m3 <1.7 3.5 <1.7 13 <1.7 3.1 <1.7 8 <1.7 [<1.7] 3.6 [2.2] <1.7 1.5 <1.7 9.8
n-Butane - - - - - - - - ug/m3 1.0 0.67 2.6 25 2.3 21 3.4 340 D 2.6 [1.8] 4.8 [3.7] 33 6.3 61 770 D
n-Decane - - - - - - 17.5 ug/m3 <5.8 <2.3 0.35 J <2.3 <5.8 <2.3 2.2 J 4 4.5 J [3.0 J] 5 [5] 21 9.1 88 5.6
n-Dodecane - - - - - - - - ug/m3 <7.0 <2.8 0.87 J 4.7 <7.0 9.6 1.2 J 64 20 [16] 3.6 [4.1] 19 <2.8 28 110
n-Heptane 1.9 7.6 - - - - ug/m3 <2.0 <0.82 0.40 J <0.82 0.43 J <0.82 0.61 J <0.82 2.0 J [1.3 J] 1.6 [1.4] 23 34 42 1.1
n-Hexane 1 5.9 - - 10.2 ug/m3 0.20 J <0.7 0.42 J 0.82 0.37 J <0.7 0.47 J <0.7 2.8 [2.1] 3.3 [1.2] 19 29 42 0.92
n-Octane - - - - - - - - ug/m3 <1.9 <0.75 <1.9 <0.75 <1.9 <0.75 0.38 J <0.75 2.2 [1.2 J] 1.8 [1.8] 26 35 88 <0.75
Nonane - - - - - - 7.8 ug/m3 <2.6 <1 <2.6 <1 <2.6 <1 0.31 J 1.8 3.2 [1.9 J] 2.2 [2.2] 27 18 59 2.4
n-Undecane - - - - - - 22.6 ug/m3 <6.4 <2.6 0.38 J <2.6 <6.4 2.7 0.76 J 11 13 [9.9] 3.2 [3.7] 21 <2.6 34 17
Pentane - - - - - - - - ug/m3 0.62 J <1.2 1.3 J <1.2 0.95 J <1.2 0.97 J <1.2 1.5 J [1.3 J] 2.8 [<1.2] 19 11 38 <1.2
Styrene 0.25 0.6 - - 1.9 ug/m3 <0.85 <0.34 0.63 J <0.34 0.18 J <0.34 0.26 J 0.45 0.25 J [<0.85] <0.34 [<0.34] 0.46 J <0.34 1.1 0.45
Tetrachloroethene 0.3 1.1 100 15.9 ug/m3 <1.4 2.9 <1.4 <0.54 0.31 J <0.54 0.24 J <0.54 0.77 J [1.9] <0.54 [<0.54] 14 3.1 9.1 <0.54
Thiophene - - - - - - - - ug/m3 <0.28 <0.28 <0.28 <0.28 <0.28 [<0.28] <0.28 <0.28
trans-1,3-Dichloropropene 0.25 0.25 - - 1.3 ug/m3 <0.91 <0.36 <0.91 <0.36 <0.91 <0.36 <0.91 <0.36 <0.91 [<0.91] <0.36 [<0.36] <0.91 <0.36 <0.91 <0.36
Trichloroethene 0.25 0.25 5 4.2 ug/m3 <1.1 1.1 <1.1 <0.21 <1.1 <0.21 0.72 J <0.21 <1.1 [<1.1] 0.44 [0.36] <1.1 <0.21 0.20 J <0.21
Trichlorofluoromethane 2.2 5.4 - - 18.1 ug/m3 1.1 1.6 1.4 1.4 1.2 1.3 1.7 1.4 1.2 [1.3] 1.3 [1.2] 1.2 1.5 1.5 1.4
Vinyl Chloride 0.25 0.25 - - 1.9 ug/m3 <0.51 <0.2 <0.51 <0.2 <0.51 <0.2 <0.51 <0.2 <0.51 [<0.51] <0.2 [<0.2] <0.51 <0.2 <0.51 <0.2

Notes:
1. Italic values indicate exceedance of NYSDOH Fuel Oil Heated Homes Outdoor Air criteria (Ambient Air Samples Only)
2. Bold values indicate exceedance of NYSDOH Fuel Oil Heated Homes Indoor Air criteria
3. Grey shading indicates exceedance of USEPA Indoor Air Background Level criteria

TO-15 NON-MGP RELATED COMPOUNDS

TO-15 MGP-RELATED COMPOUNDS

NYSDOH Fuel 
Oil Heated 

Homes 
Outdoor Air

NYSDOH Fuel 
Oil  Heated 

Homes Indoor 
Air

NYSDOH 
Indoor Air 
Guidance 

Value

USEPA 
Indoor Air 

Background 
Level
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Table 1

New York State Electric Gas Corporation
Geneva Former MGP Site

Geneva, New York

Summary of Air Sample Analytical Results

Qualifier Type Lab Qualifiers Definition
Inorganic D
Inorganic U The compound was analyzed for but not detected.  The associated value is the compound quantitation limit.
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Table 2 

Potential VI Impacts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2

New York State Electric Gas Corporation
Geneva Former MGP Site

Geneva, New York 

Potential VI Impacts
Summary of Air Sample Analytical Results

Sample Name: May 2007 May 2009 May 2007 May 2009 May 2007 May 2009 May 2007 May 2009 May 2007 May 2009 May 2007 May 2009
Date Collected: Units SS-1 SS-1 IA-1 IA-1 SS-2 SS-2 IA-2 IA-2 SS-3 SS-3 IA-3 IA-3

Benzene 2.2 5.9 - - 9.4 9.4 ug/m3 *2b 0.73 [0.64] *2b 0.56 4.0 0.88 1.2 0.57 11 0.63 0.97 0.58
Ethylbenzene 0.5 2.8 - - 5.7 5.7 ug/m3 16 [10] 6.5 [6.4] 0.66 J 0.6 7.0 2.8 0.59 J 0.7 61 1.8 1.2 0.76
m-Xylene & p-Xylene 0.5 4.6 - - - - - - ug/m3 89 [53] 28 [28] 2.0 1.9 33 18 1.9 2.2 260 6.9 4.1 2.5
Naphthalene - - - - - - 5.1 5.1 ug/m3 3.6 [1.7 J] 1.1 [1.1] <2.6 <1 23 <1 <2.6 <1 2.4 J <1 <2.6 <1
o-Xylene 0.6 3.1 - - 7.9 7.9 ug/m3 33 [20] 10 [9.9] 0.69 J 0.61 10 5.6 0.72 J 0.73 92 2.5 1.3 0.87
Toluene 2.4 25 - - 43 43 ug/m3 5.3 J [3.2 J] 4.3 [4.3] 2.4 2.2 17 6.3 2.5 2.4 68 3.8 26 2.7

1,1,1-Trichloroethane 0.3 1.1 - - 20.6 20.6 ug/m3 <1.1 [<1.1] <0.44 [<0.44] <1.1 <0.44 11 2.4 <1.1 <0.44 23 <0.44 <1.1 <0.44
1,1,2-Trichloroethane 0.25 0.25 - - 1.5 1.5 ug/m3 <1.1 [<1.1] <0.44 [<0.44] <1.1 <0.44 <1.1 <0.44 <1.1 <0.44 0.70 J <0.44 <1.1 <0.44
1,1,2-Trichlorotrifluoroethane - - - - - - - - - - ug/m3 *2b *2b *2b *2b 0.67 J 0.63 0.63 J <0.61 *2b 0.63 *2b 0.62
1,2,3-Trimethylbenzene - - - - - - - - - - ug/m3 1.3 [1.1] <0.39 0.53 0.42 0.84 0.6
1,2,4-Trichlorobenzene 0.25 0.25 - - 6.8 6.8 ug/m3 *2b <3 [<3] *2b <3 1.6 J <3 0.76 J <3 <7.4 J <3 0.75 J <3
1,2,4-Trimethylbenzene 0.8 4.3 - - 9.5 9.5 ug/m3 7.3 [5.1] 3.2 [3] 0.55 J <0.39 8.1 1.7 0.53 J 0.56 13 1.1 0.47 J 0.76
1,3,5-Trimethylbenzene 0.3 1.7 - - 3.7 3.7 ug/m3 2.6 [1.9] 1.3 [1.2] <0.98 <0.39 3.5 1.1 0.33 J <0.39 7.1 <0.39 <0.98 <0.39
1,4-Dichlorobenzene 0.25 0.5 - - 5.5 5.5 ug/m3 <1.2 [0.43 J] *2b <1.2 *2b 1.6 *2b <1.2 *2b 3.9 0.6 <1.2 0.49
2-Methylbutane - - - - - - - - - - ug/m3 *2b *2b 14 1.4 2.8 1.8
Carbon Tetrachloride 0.6 0.6 - - 1.3 1.3 ug/m3 *2b 0.7 [<0.5] *2b 0.65 *2b *2b *2b *2b <1.3 *2b 0.61 J *2b
Chloroethane 0.25 0.25 - - 1.1 1.1 ug/m3 <0.53 [<0.53] 0.36 [<0.21] <0.53 <0.21 <0.53 <0.21 <0.53 <0.21 <0.53 <0.21 <0.53 <0.21
Chloroform 0.25 0.5 - - 1.1 1.1 ug/m3 <0.98 [<0.98] 1.4 [<0.39] <0.98 <0.39 <0.98 0.41 <0.98 <0.39 0.32 J <0.39 <0.98 <0.39
Chloromethane 1.8 1.8 - - 3.7 3.7 ug/m3 *2b 2.3 [<0.41] *2b 0.97 *2b *2b *2b *2b <1.0 *2b 1.5 *2b
Dichlorodifluoromethane 4.2 4.1 - - 16.5 16.5 ug/m3 *2b 2.3 [2.2] *2b 2.3 2.7 2.4 2.4 2.4 3.4 2.2 3.4 2.2
Isopropylbenzene 0.25 0.4 - - - - - - ug/m3 2.7 [1.7 J] <0.79 [<0.79] <2.0 <0.79 0.57 J <0.79 <2.0 <0.79 9.5 <0.79 <2.0 <0.79
Methyl tert-butyl ether - - - - - - 11.5 11.5 ug/m3 <3.6 [<3.6] <1.4 [<1.4] <3.6 <1.4 0.47 J <1.4 <3.6 <1.4 1.7 J <1.4 <3.6 <1.4
Methylene Chloride 0.7 6.6 60 10 10 ug/m3 <1.7 [<1.7] *2b <1.7 *2b <1.7 *2b <1.7 *2b <1.7 9.8 <1.7 8
n-Butane - - - - - - - - - - ug/m3 2.6 [1.8] *2b 2.6 *2b 33 *2b 2.3 *2b 61 770 D 3.4 340 D
n-Decane - - - - - - 17.5 17.5 ug/m3 4.5 J [3.0 J] 5 [5] 0.35 J <2.3 21 9.1 <5.8 <2.3 88 5.6 2.2 J 4
n-Dodecane - - - - - - - - - - ug/m3 20 [16] *2b 0.87 J *2b 19 <2.8 <7.0 9.6 28 110 1.2 J 64
n-Heptane 1.9 7.6 - - - - - - ug/m3 2.0 J [1.3 J] 1.6 [1.4] 0.40 J <0.82 23 34 0.43 J <0.82 42 1.1 0.61 J <0.82
n-Hexane 1 5.9 - - 10.2 10.2 ug/m3 2.8 [2.1] 3.3 [1.2] 0.42 J 0.82 19 29 0.37 J <0.7 42 0.92 0.47 J <0.7
n-Octane - - - - - - - - - - ug/m3 2.2 [1.2 J] 1.8 [1.8] <1.9 <0.75 26 35 <1.9 <0.75 88 <0.75 0.38 J <0.75
Nonane - - - - - - 7.8 7.8 ug/m3 3.2 [1.9 J] 2.2 [2.2] <2.6 <1 27 18 <2.6 <1 59 2.4 0.31 J 1.8
n-Undecane - - - - - - 22.6 22.6 ug/m3 13 [9.9] 3.2 [3.7] 0.38 J <2.6 21 <2.6 <6.4 2.7 34 17 0.76 J 11
Pentane - - - - - - - - - - ug/m3 1.5 J [1.3 J] 2.8 [<1.2] 1.3 J <1.2 19 11 0.95 J <1.2 38 <1.2 0.97 J <1.2
Styrene 0.25 0.6 - - 1.9 1.9 ug/m3 *2b <0.34 [<0.34] *2b <0.34 0.46 J <0.34 0.18 J <0.34 1.1 0.45 0.26 J 0.45
Tetrachloroethene 0.3 1.1 100 15.9 15.9 ug/m3 0.77 J [1.9] <0.54 [<0.54] <1.4 <0.54 14 3.1 0.31 J <0.54 9.1 <0.54 0.24 J <0.54
Trichloroethene 0.25 0.25 5 4.2 4.2 ug/m3 <1.1 [<1.1] 0.44 [0.36] <1.1 <0.21 <1.1 <0.21 <1.1 <0.21 *2b <0.21 *2b <0.21
Trichlorofluoromethane 2.2 5.4 - - 18.1 18.1 ug/m3 *2b *2b *2b *2b 1.2 1.5 1.2 1.3 *2b 1.4 *2b 1.4

Notes:
1. Yellow highlighted values indicate an increased concentration between 2007 and 2009 sampling events.
2. Italic values indicate exceedance of NYSDOH Fuel Oil Heated Homes Outdoor Air criteria.
3. Bold values indicate exceedance of NYSDOH Fuel Oil Heated Homes Indoor Air criteria.
4. Grey shading indicates exceedance of USEPA Indoor Air Background Level criteria.
5. Yellow shading indicates concentration increase between 2007 and 2009 sampling activities.
6. Grey shading and dark box outline indicates VI increase and exceedance of USEPA Indoor Air Background Level Criteria.
7. *2b indicates indoor air concentration is higher than sub-slab vapor concentration. Refer to Table 2b for data.

TO-15 MGP-RELATED COMPOUNDS

TO-15 NON-MGP-RELATED COMPOUNDS

NYSDOH Fuel 
Oil Heated 

Homes 
Outdoor Air

NYSDOH Fuel 
Oil  Heated 

Homes Indoor 
Air

NYSDOH 
Indoor Air 
Guidance 

Value

USEPA 
Indoor Air 

Background 
Level

USEPA Base 
VOCs Master 

List Level
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NYSDOH Matrix Evaluation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Soil Vapor/Indoor Air Matrix 1
October 2006

INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3)

SUB-SLAB VAPOR
CONCENTRATION of
COMPOUND (mcg/m3)

< 0.25 0.25 to < 1 1 to < 5.0 5.0 and above

< 5 1.  No further action 2.  Take reasonable and
practical actions to identify
source(s) and reduce
exposures

3.  Take reasonable and
practical actions to identify
source(s) and reduce
exposures

4.  Take reasonable and
practical actions to
identify source(s) and
reduce exposures

5 to < 50 5.  No further action 6.  MONITOR 7.  MONITOR 8.  MITIGATE

50 to < 250 9.  MONITOR 10.  MONITOR / MITIGATE 11.  MITIGATE 12.  MITIGATE

250 and above 13.  MITIGATE 14.  MITIGATE 15.  MITIGATE 16.  MITIGATE

No further action:
Given that the compound was not detected in the indoor air sample and that the concentration detected in the sub-slab vapor sample is not expected to
significantly affect indoor air quality, no additional actions are needed to address human exposures.

Take reasonable and practical actions to identify source(s) and reduce exposures:
The concentration detected in the indoor air sample is likely due to indoor and/or outdoor sources rather than soil vapor intrusion given the concentration
detected in the sub-slab vapor sample.  Therefore, steps should be taken to identify potential source(s) and to reduce exposures accordingly (e.g., by keeping
containers tightly capped or by storing volatile organic compound-containing products in places where people do not spend much time, such as a garage or
outdoor shed).  Resampling may be recommended to demonstrate the effectiveness of actions taken to reduce exposures.

MONITOR:
Monitoring, including sub-slab vapor, basement air, lowest occupied living space air, and outdoor air sampling, is needed to determine whether concentrations
in the indoor air or sub-slab vapor have changed.  Monitoring may also be needed to determine whether existing building conditions (e.g., positive pressure
heating, ventilation and air-conditioning systems) are maintaining the desired mitigation endpoint and to determine whether changes are needed.  The type
and frequency of monitoring is determined on a site-specific and building-specific basis, taking into account applicable environmental data and building
operating conditions.  Monitoring is an interim measure required to evaluate exposures related to soil vapor intrusion until contaminated environmental media
are remediated.

MITIGATE:
Mitigation is needed to minimize current or potential exposures associated with soil vapor intrusion.  The most common mitigation methods are sealing
preferential pathways in conjunction with installing a sub-slab depressurization system, and changing the pressurization of the building in conjunction with
monitoring.  The type, or combination of types, of mitigation is determined on a building-specific basis, taking into account building construction and
operating conditions.  Mitigation is considered a temporary measure implemented to address exposures related to soil vapor intrusion until contaminated
environmental media are remediated.

MONITOR / MITIGATE:
Monitoring or mitigation may be recommended after considering the magnitude of sub-slab vapor and indoor air concentrations along with building- and site-
specific conditions.

See additional notes on page 2.  MATRIX 1 Page 1 of 2 .
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ADDITIONAL NOTES FOR MATRIX 1

This matrix summarizes the minimum actions recommended to address current and potential
exposures related to soil vapor intrusion.  To use the matrix appropriately as a tool in the decision-
making process, the following should be noted:

[1] The matrix is generic.  As such, it may be appropriate to modify a recommended action to
accommodate building-specific conditions (e.g., dirt floor in basement, crawl spaces, etc.)
and/or factors provided in Section 3.2 of the guidance (e.g., current land use, environmental
conditions, etc.).  For example, resampling may be recommended when the matrix indicates "no
further action" for a particular building, but the results of adjacent buildings (especially sub-slab
vapor results) indicate a need to take actions to address exposures related to soil vapor
intrusion.  Additionally, actions more protective of public health than those specified within the
matrix may be proposed at any time.  For example, the party implementing the actions may
decide to install sub-slab depressurization systems on buildings where the matrix indicates "no
further action" or "monitoring."  Such an action is usually undertaken for reasons other than
public health (e.g., seeking community acceptance, reducing excessive costs, etc.).

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation of
these actions does not preclude investigating possible sources of vapor contamination, nor does
it preclude remediating contaminated soil vapors or the source of soil vapor contamination.

[3] Appropriate care should be taken during all aspects of sample collection to ensure that high
quality data are obtained.  Since the data are being used in the decision-making process, the
laboratory analyzing the environmental samples must have current Environmental Laboratory
Approval Program (ELAP) certification for the appropriate analyte and environmental matrix
combinations.  Furthermore, samples should be analyzed by methods that can achieve a
minimum reporting limit of 0.25 microgram per cubic meter for indoor and outdoor air samples.
For sub-slab vapor samples, a minimum reporting limit of 5 micrograms per cubic meter is
recommended for buildings with full slab foundations, and 1 microgram per cubic meter for
buildings with less than a full slab foundation.

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor
intrusion to occur is considered to be the greatest (i.e., worst-case conditions).  If samples are
collected at other times (typically, samples collected outside of the heating season), then
resampling during worst-case conditions may be appropriate to verify that actions taken to
address exposures related to soil vapor intrusion are protective of human health.

[5] When current exposures are attributed to sources other than soil vapor intrusion, the agencies
should be given documentation (e.g., applicable environmental data, completed indoor air
sampling questionnaire, digital photographs, etc.) to support a proposed action other than that
provided in the matrix box and to support agency assessment and follow-up.

[6] The party responsible for implementing the recommended actions will differ depending upon
several factors, including the identified source of the volatile chemicals, the environmental
remediation program, and site-specific and building-specific conditions.  For example, to the
extent that all site data and site conditions demonstrate that soil vapor intrusion is not occurring
and that the potential for soil vapor intrusion to occur is not likely, the soil vapor intrusion
investigation would be considered complete.  In general, if indoor exposures represent a
concern due to indoor sources, then the State will provide guidance to the property owner
and/or tenant on ways to reduce their exposure.  If indoor exposures represent a concern due
to outdoor sources, then the NYSDEC will decide who is responsible for further investigation and
any necessary remediation.  Depending upon the outdoor source, this responsibility may or may
not fall upon the party conducting the soil vapor intrusion investigation.

 MATRIX 1 Page 2 of 2. 



Soil Vapor/Indoor Air Matrix 2
October 2006

INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3)

SUB-SLAB VAPOR
CONCENTRATION of
COMPOUND (mcg/m3)

< 3 3 to < 30 30 to < 100  100 and above

< 100 1.  No further action 2.  Take reasonable and
practical actions to identify
source(s) and reduce
exposures

3.  Take reasonable and
practical actions to identify
source(s) and reduce
exposures

4.  Take reasonable and
practical actions to identify
source(s) and reduce
exposures

100 to < 1,000 5.  MONITOR 6.  MONITOR / MITIGATE 7.  MITIGATE 8.  MITIGATE

1,000 and above 9.  MITIGATE 10.  MITIGATE 11.  MITIGATE 12.  MITIGATE

No further action:
Given that the compound was not detected in the indoor air sample and that the concentration detected in the sub-slab vapor sample is not expected to
significantly affect indoor air quality, no additional actions are needed to address human exposures.

Take reasonable and practical actions to identify source(s) and reduce exposures:
The concentration detected in the indoor air sample is likely due to indoor and/or outdoor sources rather than soil vapor intrusion given the concentration
detected in the sub-slab vapor sample.  Therefore, steps should be taken to identify potential source(s) and to reduce exposures accordingly (e.g., by keeping
containers tightly capped or by storing volatile organic compound-containing products in places where people do not spend much time, such as a garage or
outdoor shed).  Resampling may be recommended to demonstrate the effectiveness of actions taken to reduce exposures.

MONITOR:
Monitoring, including sub-slab vapor, basement air, lowest occupied living space air, and outdoor air sampling, is needed to determine whether concentrations
in the indoor air or sub-slab vapor have changed.  Monitoring may also be needed to determine whether existing building conditions (e.g., positive pressure
heating, ventilation and air-conditioning systems) are maintaining the desired mitigation endpoint and to determine whether changes are needed.  The type
and frequency of monitoring is determined on a site-specific and building-specific basis, taking into account applicable environmental data and building
operating conditions.  Monitoring is an interim measure required to evaluate exposures related to soil vapor intrusion until contaminated environmental media
are remediated.

MITIGATE:
Mitigation is needed to minimize current or potential exposures associated with soil vapor intrusion.  The most common mitigation methods are sealing
preferential pathways in conjunction with installing a sub-slab depressurization system, and changing the pressurization of the building in conjunction with
monitoring.  The type, or combination of types, of mitigation is determined on a building-specific basis, taking into account building construction and
operating conditions.  Mitigation is considered a temporary measure implemented to address exposures related to soil vapor intrusion until contaminated
environmental media are remediated.

MONITOR / MITIGATE:
Monitoring or mitigation may be recommended after considering the magnitude of sub-slab vapor and indoor air concentrations along with building- and site-
specific conditions.

See additional notes on page 2.  MATRIX 2 Page 1 of 2 .
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ADDITIONAL NOTES FOR MATRIX 2

This matrix summarizes the minimum actions recommended to address current and potential
exposures related to soil vapor intrusion.  To use the matrix appropriately as a tool in the decision-
making process, the following should be noted:

[1] The matrix is generic.  As such, it may be appropriate to modify a recommended action to
accommodate building-specific conditions (e.g., dirt floor in basement, crawl spaces, etc.)
and/or factors provided in Section 3.2 of the guidance (e.g., current land use, environmental
conditions, etc.).  For example, resampling may be recommended when the matrix indicates "no
further action" for a particular building, but the results of adjacent buildings (especially sub-slab
vapor results) indicate a need to take actions to address exposures related to soil vapor
intrusion.  Additionally, actions more protective of public health than those specified within the
matrix may be proposed at any time.  For example, the party implementing the actions may
decide to install sub-slab depressurization systems on buildings where the matrix indicates "no
further action" or "monitoring."  Such an action is usually undertaken for reasons other than
public health (e.g., seeking community acceptance, reducing excessive costs, etc.).

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation of
these actions does not preclude investigating possible sources of vapor contamination, nor does
it preclude remediating contaminated soil vapors or the source of soil vapor contamination.

[3] Appropriate care should be taken during all aspects of sample collection to ensure that high
quality data are obtained.  Since the data are being used in the decision-making process, the
laboratory analyzing the environmental samples must have current Environmental Laboratory
Approval Program (ELAP) certification for the appropriate analyte and environmental matrix
combinations.  Furthermore, samples should be analyzed by methods that can achieve a
minimum reporting limit of 3 micrograms per cubic meter for indoor and outdoor air samples.
For sub-slab vapor samples, a minimum reporting limit of 5 micrograms per cubic meter is
recommended.

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor
intrusion to occur is considered to be the greatest (i.e., worst-case conditions).  If samples are
collected at other times (typically, samples collected outside of the heating season), then
resampling during worst-case conditions may be appropriate to verify that actions taken to
address exposures related to soil vapor intrusion are protective of human health.

[5] When current exposures are attributed to sources other than soil vapor intrusion, the agencies
should be given documentation (e.g., applicable environmental data, completed indoor air
sampling questionnaire, digital photographs, etc.) to support a proposed action other than that
provided in the matrix box and to support agency assessment and follow-up.

[6] The party responsible for implementing the recommended actions will differ depending upon
several factors, including the identified source of the volatile chemicals, the environmental
remediation program, and site-specific and building-specific conditions.  For example, to the
extent that all site data and site conditions demonstrate that soil vapor intrusion is not occurring
and that the potential for soil vapor intrusion to occur is not likely, the soil vapor intrusion
investigation would be considered complete.  In general, if indoor exposures represent a
concern due to indoor sources, then the State will provide guidance to the property owner
and/or tenant on ways to reduce their exposure.  If indoor exposures represent a concern due
to outdoor sources, then the NYSDEC will decide who is responsible for further investigation and
any necessary remediation.  Depending upon the outdoor source, this responsibility may or may
not fall upon the party conducting the soil vapor intrusion investigation.
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Table 4 

Sub-Slab Pressure Field Diagnostic Testing Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 4

New York State Electric Gas Corporation
Geneva Former MGP Site

Geneva, New York 

Sub-Slab Pressure Field Diagnostic Testing Results

SSDS Fan
Makeup Air PRE PRE-1 PRE-2 PRE-3 PRE-4 PRE-5 PRE-6 PRE-7 T1                   T2                   T3                T4                           

TOTAL TOTAL (CFM) (CFM) (CFM) (CFM) (CFM) (CFM) (CFM) (Sally Port Holding) (Men's Holding) (Dispatch)  (Attorney/Client 

11/20/2008 1 1910 3827 1020 630 0 575 559 349 694 ON 0.011 0.004 -0.003 -0.135

11/20/2008 2 1910 3827 1020 630 0 575 559 349 694 OFF 0.018 0.025 0.015 0.006

11/20/2008 3 1910 2225 1020 630 0 575 0 0 0 OFF 0.005 0.005 0.008 0.002

11/20/2008 4 1910 2225 1020 630 0 575 0 0 0 ON 0.003 -0.005 -0.011 -0.135

DESIGN 0 1910 4410 1020 630 560 575 600 300 725 ON  -  -  -  - 

3/27/2009 1 1910 4210 1020 630 0 575 710 400 875 ON 0.009 -0.003 -0.013 -0.133

3/27/2009 2 1910 0 0 0 0 0 0 0 0 ON 0.003 -0.005 -0.018 -0.138

3/27/2009 3 1910 0 0 0 0 0 0 0 0 ON 0.000 -0.013 -0.021 -0.139

3/27/2009 4 1910 0 0 0 0 0 0 0 0 ON VI#1 off VI#2 
on 0.002 -0.011 -0.019 -0.048

3/27/2009 5 1910 0 0 0 0 0 0 0 0 ON VI#1 on VI#2 
off 0.000 -0.002 0.002 0.006

3/27/2009 6 1910 3395 1020 630 0 575 350 350 470 ON 0 006 0 005 0 016 0 114

Vapor Intrusion Test Points
Date Trial # (ON/OFF)

Exhaust Fan

3/27/2009 6 1910 3395 1020 630 0 575 350 350 470 ON 0.006 -0.005 -0.016 -0.114

4/13/2009 1 1910 3395 1020 630 0 575 350 350 470 V1 on, V2 on, V3, 
on -0.111 0.001 -0.018 -0.026

4/16/2009 1 1910 3395 1020 630 0 575 350 350 470 V1 on, V2 on, V3, 
on -0.123 -0.003 -0.022 -0.021

4/16/2009 2 1910 3395 1020 630 0 575 350 350 470 V1 off, V2 on, V3 
on -0.126 -0.003 -0.023 -0.037

4/16/2009 3 1910 2825 1020 630 0 575 220 180 200 V! off, V2 2.25", 
V3 1.25" -0.011 -0.006 -0.021 -0.034

Note:
1. April 16, 2009 communication testing indicates the final communication testing event. Satisfactory pressure differentials were achieved at all four test points.

3/5/2010
G:\Clients\NYSEG\Geneva\10 Final Reports and Presentations\182911022_Table 4.xls Page 1 of 1
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Figure 1 

Approximate Locations of Sub-Slab Vapor, Indoor Air, and Ambient Air Samples 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FLOOR PLAN

APPROXIMATE LOCATIONS OF
SUB-SLAB VAPOR, INDOOR AIR,

AND AMBIENT AIR SAMPLES

NEW YORK STATE ELECTRIC AND GAS
GENEVA (WADSWORTH ST.)
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Figure 2 

Communication Test Points and Sub-Slab Depressurization System Location 
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Appendix A 

Laboratory Analytical Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 















 

 

 

 

 

 

 

 

 

Appendix B 

Sampling Photo Log 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300167.JPG

DATE: November 20, 2008

DESCRIPTION: Pipe chase contents in 
Women’s Cell area

PROJECT #: B0013085

PHOTO #: S6300168.JPG

DATE N b 20 2008DATE: November 20, 2008

DESCRIPTION: Ceiling of pipe chase in 
Men’s Cell area (location of suction 
point #1); yellow cord is the 
contractor’s extension cord

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300169.JPG

DATE: November 20, 2008

DESCRIPTION: PRE 2 control dial 
(l d i j ) k d(located in jury room); marked at 
designed exhaust setting

PROJECT #: B0013085

PHOTO #: S6300170.JPG

DATE: November 20 2008DATE: November 20, 2008

DESCRIPTION: PRE 3 control dial 
(located in store room #204); marked 
at designed exhaust setting; services 
the store room and toilets adjacent 
to the jury room and clerk’s office

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300171.JPG

DATE: November 20, 2008

DESCRIPTION: Temperature controls 
f h fi RTU (l d i hfor the five RTUs (located in the 
custodian’s closet)

PROJECT #: B0013085

PHOTO #: S6300172.JPG

DATE: November 20, 2008

DESCRIPTION: PRE 4 control dial 
(located in custodian’s closet); 
marked at designed exhaust setting; 
services the janitor’s closet and the 
men’s and women’s bathrooms 
across from the courtroomacross from the courtroom

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300173.JPG

DATE: November 20, 2008

DESCRIPTION: PRE 1 controlDESCRIPTION: PRE 1 control 
dial (located in electrical 
room); marked at designed 
exhaust setting; services the 
electrical room and the 
men’s and women’s locker 
rooms/bathrooms

PROJECT #: B0013085

PHOTO #: S6300174.JPG

DATE: November 20, 2008

DESCRIPTION: PRE 1 control 
dial (located in electrical 
room); marked at designed 
exhaust setting; services the 
electrical room and the 
men’s and women’s lockermen s and women s locker 
rooms/bathrooms

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300175.JPG

DATE: November 20, 2008

DESCRIPTION: VI discharge pipe at 
the sally port/holding cell interface 
wall (view from inside sally port), 
facing south

PROJECT #: B0013085

PHOTO #: S6300176.JPG

DATE: November 20 2008DATE: November 20, 2008

DESCRIPTION: VI discharge pipe at 
the exterior wall to the sally port 
(view from inside sally port), facing 
north

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300178.JPG

DATE: November 20, 2008

DESCRIPTION: VI suction pipe #1 / 
floor interface; located within the 
men’s cell area pipe chase (west side 
of men’s cell area)

PROJECT #: B0013085

PHOTO #: S6300179.JPG

DATE N b 20 2008DATE: November 20, 2008

DESCRIPTION: VI suction pipe #1 / 
“ceiling” interface

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300180.JPG

DATE: November 20, 2008

DESCRIPTION: VI suction 
pipe #1 (advisory stickers)

PROJECT #: B0013085

PHOTO #: S6300183.JPG

DATE N b 20 2008DATE: November 20, 2008

DESCRIPTION: VI suction 
pipe #1 – entire closet view

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300185.JPG

DATE: November 20, 2008

DESCRIPTION: VI suction pipe #1 –p p
entire closet view

PROJECT #: B0013085

PHOTO #: S6300186.JPG

DATE N b 20 2008DATE: November 20, 2008

DESCRIPTION: VI suction pipe #2 / 
ceiling interface; located within the 
closet in the interview/line‐up room

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300187.JPG

DATE: November 20, 2008

DESCRIPTION: VI suction 
pipe #2 / floor interface; 
note: foam around pipe 
within the void

PROJECT #: B0013085

PHOTO #: S6300188.JPG

bDATE: November 20, 2008

DESCRIPTION: VI suction pipe #2 / 
floor interface; note: caulk in place 
over foam

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300190.JPG

DATE: November 20, 2008

DESCRIPTION: VI suction 
pipe #2 – entire closet view

PROJECT #: B0013085

PHOTO #: S6300191.JPG

DATE N b 20 2008DATE: November 20, 2008

DESCRIPTION: VI suction 
pipe #2 – entire closet view

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐1 – Sub‐Slab Depressurization Installation Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: S6300192.JPG

DATE: November 20, 2008

DESCRIPTION: Covered mitigation g
fan and discharge pipe on the 
exterior of the sally port, facing 
southeast

G:Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-1



Appendix B‐2  ‐Air Sampling Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report

PROJECT #: B0013085

PHOTO#: 100_0165.jpg

DATE: May 14, 2009

DESCRIPTION: Samples 
SS 1 09 SS 1 09 DUPSS‐1‐09, SS‐1‐09 DUP, 
and IA‐1‐09 inside the 
men’s holding cell area

PROJECT #: B0013085

PHOTO #: 100.0168.jpg

DATE: May 14, 2009DATE: May 14, 2009

DESCRIPTION: Samples 
SS‐2‐09 and IA‐2‐09 
inside the women’s 
holding cell area

G:/Clients/NYSEG/Geneva/10 Final Reports and Presentations/182911022_Appendix B-2



Appendix B‐2  ‐Air Sampling Photo Log
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inside the custodian 
closet

PROJECT #: B0013085

PHOTO #: 100.0172.jpg

DATE: May 14, 2009DATE: May 14, 2009
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Appendix B‐2  ‐Air Sampling Photo Log
New York State Electric and Gas

Geneva Former MGP Site
Vapor Intrusion Evaluation Summary Report
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DATE: May 14, 2009

DESCRIPTION: Premium 
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DESCRIPTION: Miscellaneous paints located 
in custodian closet
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DATE: May 14, 2009

DESCRIPTION: Ingredients of chemicals 
within custodian closet
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Appendix D 

New York State Electric & Gas Corporation 
Geneva Public Safety Building 

Geneva, New York 
 

Identified Containerized Chemicals 

 
The following containerized chemicals were identified inside the occupied portions of the Geneva Public 
Safety Building: 
 
Custodial Closet 
 

• ZINSSER – Stain Sealing Ceiling Paint (spray can) 
• Bee Bopper  - Insect Killer (spray can) 
• Sherwin Williams – Pro Mar 200 Interior Latex Paint (5 gallon container) 
• Dulux Paint Centers – Ultra-Hide Latex Semi-gloss Interior Paint (4 gallon container) 
• Reliable – Premium Pink Lotion Soap (1 gallon container) 
• Power Duster – Compressed Air Duster (spray can) 
• Various paint cans – (1 gallon containers) 

 
Photographs of containerized chemical containers are located in Appendix B-2. 
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Imagine the result 

NYSEG – Wadsworth Street 
Geneva Former MGP 
 
Data Usability Summary Report 
 

GENEVA, NEW YORK 
 
Volatiles Analyses 
 
SDG #H9E190105 
 
Analyses Performed By: 
Test America 
Knoxville, Tennessee 
 
Report: #11282R 
Review Level:  Tier III 
Project:  B0013057.0001.00002 
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) #H9E190105 for 
samples collected in association with the NYSEG Wadsworth Street, Geneva MGP Site.  The review was 
conducted as a Tier III evaluation and included review of data package completeness.  Only analytical 
data associated with constituents of concern were reviewed for this validation.  Field documentation was 
not included in this review.  Included with this assessment are the validation annotated sample result 
sheets, and chain of custody.  Analyses were performed on the following samples: 
 

 
Sample ID 

 
Lab ID 

 
Matrix 

 
Sample 

Collection 
Date 

 
Parent Sample 

 
Analysis 

 
VOC 

 
SVOC 

 
PCB 

 
MET 

 
MISC 

SS-1-09 H9E19105-001 AIR 5/14/2009  X     

DUP-SS-1-09 H9E19105-002 AIR 5/14/2009 SS-1-09 X     

IA-1-09 H9E19105-003 AIR 5/14/2009  X     

SS-2-09 H9E19105-004 AIR 5/14/2009  X     

IA-2-09 H9E19105-005 AIR 5/14/2009  X     

SS-3-09 H9E19105-006 AIR 5/14/2009  X     

IA-3-09 H9E19105-007 AIR 5/14/2009  X     

AA-1-09 H9E19105-008 AIR 5/14/2009  X     
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 
 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1.    Sample receipt condition  X  X  

2.    Requested analyses and sample results  X  X  

3.    Master tracking list  X  X  

4.    Methods of analysis  X  X  

5.    Reporting limits   X  X  

6.    Sample collection date  X  X  

7.    Laboratory sample received date  X  X  
8.    Sample preservation verification (as 

applicable)  X  X  

9.    Sample preparation/extraction/analysis dates  X  X  

10.  Fully executed Chain of Custody (COC) form   X  X  
11.  Narrative summary of Quality Assurance (QA) 

or sample problems provided  X  X  

12.  Data Package Completeness and 
Compliance  X  X  

QA - Quality Assurance 
 



 

G:\FileExchg\AIT_PVU\2009\11282\11282R.doc 4 
 

ORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to (United Stated Environmental Protection Agency) USEPA Method 
TO-15.  Data were reviewed in accordance with USEPA National Functional Guidelines of October 1999; 
USEPA Region II SOP HW-31 Validating Air Samples, Volatile Organic Analysis of Ambient Air In 
Canister by Method TO-15, October 2006; New York State DEC Analytical Method ASP 2005 TO-15 
(QA/QC Criteria R9 TO-15) with NYSDEC Modifications to R9 TO-15 QA/QC Criteria February 2008; and 
the reviewer's professional judgment. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and had already been subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 
 
 Concentration (C) Qualifiers 

U The compound was analyzed for but not detected.  The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect. 

 
 Quantitation (Q) Qualifiers 

E The compound was quantitated above the calibration range. 

D Concentration is based on a diluted sample analysis. 
 

 Validation Qualifiers 

J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  

UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation. 

JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

UB Compound considered non-detect at the listed value due to associated blank contamination. 

N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification. 

R The sample results are rejected. 
 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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 VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
 

Method Matrix Holding Time Preservation 

Method TO-15 Air 30 days storage from collection to analysis Ambient temperature 

 
All samples were analyzed within the specified holding time criteria.   
 
The sample locations with canisters that exceeded return pressure criteria are presented in the following 
table.  

 

Sample Locations Return Pressure/Vacuum 
Reading (“of Hg) 

AA-1-09 -2.8 

 
Sample results associated with sample locations analyzed by analytical method TO-15 were qualified, as 
specified in the table below.  All other canister return pressure/vacuum criteria were met. 

 

Criteria 
Qualification 

Detected 
Analytes 

Nondetect 
Analytes 

Return pressure/vacuum < 4”Hg to 1”Hg J UJ 

 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
All compounds associated with the QA blanks exhibited a concentration less than the MDL. 
 
 
3. Mass Spectrometer Tuning 
 
Mass spectrometer performance was acceptable. System performance and column resolution were 
acceptable. 
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Sample location IA-3-09 was compliant with the Method TO-15 requirement of analysis within a 24-hour 
tune clock but not compliant with the NYSDEC requirement of analysis within a 12-hour tune clock.  The 
data was not qualified. 
 
 
4. Calibration 
 
Satisfactory instrument calibration is established to insure that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument daily performance is satisfactory. 
 
4.1 Initial Calibration 
 
The method specifies percent relative standard deviation (%RSD) and relative response factor (RRF) 
limits for select compounds only.  A technical review of the data applies limits to all compounds with no 
exceptions. 
 
All target compounds associated with the initial calibration verification (ICV) standards must exhibit a RRF 
value greater than control limit (0.05) and either a %RSD less than the control limit (30%) or a correlation 
coefficient greater than 0.99.   
 
4.2 Continuing Calibration 

All target compounds associated with the continuing calibration verification (CCV) must exhibit a percent 
difference (%D) less than the control limit (30%) and a RRF value greater than control limit (0.05).  
 
All compounds associated with the calibrations were within the specified control limits, with the exception 
of the compounds presented in the following table. 
 

Sample Locations Initial or 
Continuing Compound Criteria 

SS-1-09 
DUP-SS-1-09 
IA-1-09 
IA-2-09 
SS-3-09 
IA-3-09 

CCV %D 1,2-Dichloro-1,1,2,2-tetrafluoroethane 43.7% 

SS-2-09 
AA-1-09 CCV %D 

Carbon tetrachloride 31.7% 

n-Decane -32.6% 
 
The criteria used to evaluate the initial and continuing calibration are presented in the following table.  In 
the case of a calibration deviation, the sample results are qualified. 
 

Initial / Continuing Criteria Sample 
Result Qualification 

Initial and Continuing 
Calibration 

RRF < 0.05  
Non-detect R 

Detect J 

RRF < 0.011  
Non-detect R 

Detect J 

RRF > 0.05 or RRF > 0.011 
Non-detect 

No Action 
Detect 
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Initial / Continuing Criteria Sample 
Result Qualification 

Initial Calibration %RSD > 30%  
Non-detect UJ 
Detect J 

Continuing Calibration 
%D > 30% (increase in sensitivity) 

Non-detect No Action 
Detect J 

%D > 30% (decrease in sensitivity) 
Non-detect UJ 
Detect J 

1 RRF of 0.01 only applies to compounds which are typically poor responding compounds (i.e., ketones, 
1,4-dioxane, etc.) 

 
The laboratory performed a single-point initial calibration for the following compounds, utilizing a 
calibration point at the reporting limit: 
 
 Indene 
 Indane 
 1-Methylnaphthalene 
 2-Methylnaphthalene 
 Thiophene 
 1,2,3-Trimethylbenzene 
 
Where these compounds were not detected above the reporting limits in the samples, data qualification is 
not warranted.  The results which were detected above the reporting limits were qualified as estimated (J) 
as follows: 
 

Sample Locations Analytes 
Sample 
Result 

SS-1-09 1,2,3-Trimethylbenzene 1.3 
DUP-SS-1-09 1,2,3-Trimethylbenzene 1.1 
SS-2-09 1,2,3-Trimethylbenzene 0.53 
IA-2-09 1,2,3-Trimethylbenzene 0.42 
SS-3-09 1,2,3-Trimethylbenzene 0.84 
IA-3-09 1,2,3-Trimethylbenzene 0.60 

Units:  µg/m3 
 
 
5. Surrogates/System Monitoring Compounds 
 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique.  VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 
 
All surrogate recoveries were within control limits. 
 
 
6. Internal Standard Performance 
 
Internal standard performance criteria insure that the GC/MS sensitivity and response are stable during 
every sample analysis.  The  criteria  requires the internal standard compounds associated with the VOC 
exhibit area counts that are not greater than ± 40 % of the area counts of the associated continuing 
calibration standard. 
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All internal standard responses were within control limits. 
 
 
7. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The compounds associated with the LCS analysis must exhibit a percent recovery 
within the established acceptance limits of 70% to 130%.   
 
Sample locations associated with LCS analysis exhibiting recoveries outside of the control limits 
presented in the following table. 
 

Sample Locations Compound LCS 
Recovery 

SS-1-09 
DUP-SS-1-09 
IA-1-09 
IA-2-09 
SS-3-09 
IA-3-09 

1,2-Dichloro-1,1,2,2-tetrafluoroethane >130% 

SS-2-09 
AA-1-09 

Carbon tetrachloride >130% 

n-Decane <70% but > 10% 
 
The criteria used to evaluate the LCS recoveries are presented in the following table.  In the case of an 
LCS deviation, the sample results are qualified as documented in the table below. 

 

Control Limit Sample 
Result Qualification 

LCS percent recovery >130% 
Non-detect No Action 
Detect J 

LCS percent recovery <70% but > 10% 
Non-detect UJ 
Detect J 

< 10% 
Non-detect R 
Detect J 

 
 
8. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the precision and accuracy of the field sampling procedures 
and analytical method.  A control limit of 25% is applied to the RPD between the parent sample and the 
field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less than or 
equal to 5 times the RL, a control limit of two times the RL is applied. 
 
Results for duplicate samples are summarized in the following table. 
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Sample ID/Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result RPD 

SS-1-09/ 
DUP-SS-1-09 

1,1,2-Trichlorotrifluoroethane 0.62 ND(0.61) AC 

1,2,3-Trimethylbenzene 1.3 1.1 AC 

1,2,4-Trimethylbenzene 3.2 3.0 6.4 % 

1,3,5-Trimethylbenzene 1.3 1.2 AC 

1,4-Dichlorobenzene 1.3 1.3 AC 

2-Methylbutane 1.6 1.4 AC 

Benzene 0.73 0.64 AC 

Carbon tetrachloride 0.7 ND(0.5) AC 

Chloroethane 0.36 ND(0.21) AC 

Chloroform 1.4 ND(0.39) NC 

Chloromethane 2.3 ND(0.41) NC 

Dichlorodifluoromethane 2.3 2.2 4.4 % 

Ethylbenzene 6.5 6.4 1.5 % 

Methylene chloride 3.6 2.2 AC 

m-Xylene & p-Xylene 28 28 0.0 % 

Naphthalene 1.1 1.1 AC 

n-Butane 4.8 3.7 25.8 % 

n-Decane 5.0 5.0 AC 

n-Dodecane 3.6 4.1 AC 

n-Heptane 1.6 1.4 AC 

n-Hexane 3.3 1.2 NC 

n-Octane 1.8 1.8 AC 

Nonane 2.2 2.2 AC 

n-Undecane 3.2 3.7 AC 

o-Xylene 10 9.9 1.0 % 

Pentane 2.8 ND(1.2) AC 

Toluene 4.3 4.3 0.0 % 

Trichloroethene 0.44 0.36 AC 

Trichlorofluoromethane 1.3 1.2 AC 
Units:   µg/m3  ND  =  Not detected  

     AC =   Acceptable 
     NC =   Not compliant 
 
The compound n-hexane, chloroform and chloromethane associated with sample locations SS-1-09 and 
DUP-SS-1-09 exhibited a field duplicate RPD greater than the control limit.  The associated sample 
results from sample locations for the listed analyte were qualified as estimated. 
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9. Compound Identification 
 
Compounds are identified on the GC/MS by using the analytes relative retention time and ion spectra. 
 
Sample results associated with compound that exhibited a concentration greater than the linear range of 
the instrument calibration are summarized in the following table.  
 

Sample ID  Compound 
Original 
Analysis 

Diluted 
Analysis 

Reported 
Analysis 

SS-3-09 n-Butane 170 E 770 D 770 D 

IA-3-09 n-Butane 120 E 340 D 340 D 
 
Note: In the instance where both the original analysis and the diluted analysis sample results exhibited a 
concentration greater than and/or less than the calibration linear range of the instrument; the sample 
result exhibiting the greatest concentration will be reported as the final result. 
 
Sample results associated with compounds exhibiting concentrations greater than the linear range are 
qualified as documented in the table below when reported as the final reported sample result. 
 

Reported Sample Results Qualification 

Diluted sample result within calibration range D 

Diluted sample result less than the calibration range DJ 

Diluted sample result greater than the calibration range EDJ 

Original sample result greater than the calibration range   EJ 
 
Tentatively identified compounds (TICs) were identified in the samples.  VOC analysis requires that TICs 
be qualified as estimated (NJ).  Sample locations in which TICs were identified are summarized in the 
following table 
 

Sample ID  Compound 
Original  
Result 

Reported 
Result 

 SS-2-09 2,3-Dimethylpentane 1.3 1.3 NJ 
Units:   ppb(v/v) 

 
 
10. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR VOCs 

 

VOCs: EPA TO-15 Reported Performance 
Acceptable Not 

Required 
No Yes No Yes 

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 

Tier II Validation   

Canister return vacuum (> 5" Hg ± 1)  X X   
Holding times  X  X  
Reporting limits (units)  X  X  
Blanks  

A. Method blanks  X  X  
B. Equipment blanks     X 
C. Trip blanks     X 

Laboratory Control Sample (LCS)  X X   
Laboratory Control Sample Duplicate(LCSD)     X 
LCS/LCSD Precision (RPD)     X 
Field Duplicate (RPD)  X X   
Surrogate Spike Recoveries  X  X  
Dilution Factor  X  X  
Moisture Content     X 
Tier III Validation      
System performance and column resolution   X  X  
Initial calibration %RSDs  X  X  
Continuing calibration RRFs  X  X  
Continuing calibration %Ds  X X   
Instrument tune and performance check  X  X  
Ion abundance criteria for each instrument used  X  X  
Internal standard  X  X  
Compound identification and quantitation      

A. Reconstructed ion chromatograms  X  X  
B. Quantitation Reports  X  X  
C. RT of sample compounds within the 

established RT windows  X  X  

D. Transcription/calculation errors present    X  
E. Reporting limits adjusted to reflect sample 

dilutions  X  X  

%RSD Relative standard deviation  
%R Percent recovery 
RPD Relative percent difference 
%D Percent difference 
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SAMPLE COMPLIANCE REPORT 
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SAMPLE COMPLIANCE REPORT 
 
 

 
Sample 
Delivery 

Group (SDG) 
Sampling 

Date Protocol Sample ID Matrix  

Compliancy1 Noncompliance 
 

  
VOC 

 
SVOC 

 
PCB 

 
MET 

 
MISC 

H9E19105 5/14/2009 TO-15 SS-1-09 Air No -- -- -- -- CCV %D, LCS %Recovery, 
Field Duplicate RPD 

H9E19105 5/14/2009 TO-15 DUP-SS-1-09 Air No -- -- -- -- CCV %D, LCS %Recovery, 
Field Duplicate RPD 

H9E19105 5/14/2009 TO-15 IA-1-09 Air No -- -- -- -- CCV %D, LCS %Recovery 

H9E19105 5/14/2009 TO-15 SS-2-09 Air No -- -- -- -- CCV %D, LCS %Recovery 

H9E19105 5/14/2009 TO-15 IA-2-09 Air No -- -- -- -- CCV %D, LCS %Recovery 

H9E19105 5/14/2009 TO-15 SS-3-09 Air No -- -- -- -- CCV %D, LCS %Recovery 

H9E19105 5/14/2009 TO-15 IA-3-09 Air No -- -- -- -- CCV %D, LCS %Recovery 

H9E19105 5/14/2009 TO-15 AA-1-09 Air No -- -- -- -- CCV %D, LCS %Recovery,  
Canister return pressure 

 
1 Samples which are compliant with no added validation qualifiers are listed as "yes".  Samples which are non-compliant or which have 

added qualifiers are listed as "no".  A "no" designation does not necessarily indicate that the data have been rejected or are otherwise 
unusable. 
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