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site where residual petroleum contaminated soil remains.  Two sub-slab vapor 
samples were collected below the concrete floor slab (approximately 6 inches thick) in 
the southern portion of the onsite building, one sample in the eastern garage bay area 
(room with trench/work pit, SV-2) and the other in the office area (SV-3).  The sub-
slab vapor sampling locations are shown in Figure 1, Sub-Slab Vapor Sampling 
Locations Map.  

Installation of the sample collection device in the concrete floor slab areas and concrete 
sidewalk area consisted of drilling a small hole (approximately 0.5 inch diameter) in 
the concrete and inserting polyethylene tubing to less than two inches below the slab.  
Course silica quartz sand was added to cover the tubing to 0.5 inches below the 
concrete surface.  The tubing was then sealed in place with melted beeswax, and 
additionally with hydrated bentonite.  Polyethylene sheeting was sealed around each 
sub-slab hole, and an enclosure was sealed on top of the sheeting.  The tubing, which 
extended from the ground, ran through the enclosure and out the top of it.   

Sample collection consisted of purging at least three volumes of the amount of vapor 
in the tubing using a personal sampling pump calibrated to a flow rate of 0.2 liters per 
minute, and releasing it into the atmosphere.  Helium, an inert tracer gas, was added 
to the enclosure prior to purging the sample point, and a sample of the air was taken 
from the tubing and analyzed by a helium detector to confirm the integrity of the seal 
around the tubing in the ground.  Helium was not detected at significant levels in the 
sample tubing (0.0125% to 0.15%) indicating a good seal.  After set-up was complete at 
all sampling locations, the tubing was connected to the regulator attached to a 
laboratory certified clean 6 liter (L) Summa canister, and sample collection began.  A 
copy of the documentation provided by the laboratory, certifying the containers as 
being clean is included in Appendix A.  The vapor samples were collected at a flow 
rate of 0.05 L/minute for a period of two hours.  Each Summa canister regulator was 
calibrated to a flow rate of 0.05 L/minute by the analytical laboratory.  The integrity of 
the tubing seal was checked at completion of sampling in the same manner as it was 
prior to sample collection.  Helium was detected at similar concentrations to the pre-
sampling levels at each sample point (0.0075% to 0.14%) indicating the seal remained 
intact during the sampling.  At completion of the vapor sampling, the tubing was 
removed and the holes were filled in with hydrated Quik-Crete cement.   

Custody seals were placed on each canister over where the regulators were removed 
and on the shipping container; a chain of custody was completed; and the samples 
were shipped via Federal Express to Chemtech of Mountainside, New Jersey for 
laboratory analysis. 
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LABORATORY ANALYSES AND EVALUATION OF RESULTS 

The sub-slab vapor samples were analyzed for the target list of VOCs by EPA Method 
TO-15.  Laboratory analyses were performed by Chemtech of Mountainside, New 
Jersey, a NYSDOH ELAP (Environmental Laboratory Approval Program) certified 
laboratory (ELAP No. 11376).  The results for the sub-slab vapor samples, along with 
the criteria presented in the NYSDOH Final Guidance for Evaluating Soil Vapor 
Intrusion in the State of New York (NYSDOH SVI Guidance) dated October 2006 are 
summarized in Table 1.  A copy of the laboratory’s Data Deliverable Package 
(laboratory analysis report and chain of custody record) is enclosed in Appendix B.  
 
Several VOCs were detected in the sub-slab vapor sample collected outside 
underneath the sidewalk and in both of the sub-slab vapor samples collected below 
the building floor slab (Table 1).  According to the NYSDOH SVI Guidance, New York 
State does not currently have any standards, criteria or guidance values for 
concentrations of compounds in soil vapor or sub-slab vapor.  In accordance with 
Section 3.3.1 of the NYSDOH SVI Guidance, soil vapor results might be compared to 
background outdoor air levels, site related outdoor air sampling results or the 
NYSDOH air guideline values.  In accordance with Section 3.3.2 of NYSDOH SVI 
Guidance, when evaluating sub-slab vapor results the background concentrations of 
VOCs in indoor air, human health risks, the NYSDOH air guideline values and the 
NYSDOH decision matrices are used to compare the data to.  The background outdoor 
and indoor air levels were derived from the NYSDOH 2003 study of fuel oil heated 
homes and EPA 2001 study of public and commercial office buildings detailed in 
Section 3.2.4 of the NYSDOH SVI Guidance.  The NYSDOH SVI Guidance also 
indicates that the Upper Fence values (Table 1) of the NYSDOH 2003 study and the 
90th percentile values (Table 1) of the EPA 2001 study may be used as initial 
benchmarks when evaluating the results.  Therefore, the outdoor sub-slab vapor 
sample results (SV-1) were compared to the background outdoor air values, and the 
indoor sub-slab vapor sample results (SV-2 and SV-3) were compared to the 
background indoor air values reported in these studies.  Since the end use of the onsite 
building is not known at this time, the results were compared to both the residential 
and offices criteria.  The laboratory analyses results were also compared to the 
NYSDOH air guideline values reported in Section 3.2.5 of the NYSDOH SVI Guidance. 

In the outdoor sub-slab vapor sample SV-1, acetone, benzene, ethylbenzene, hexane, 
toluene and m&p xylenes were detected above, although generally within the same 
order of magnitude as, the background outdoor air Upper Fence values of the 
NYSDOH 2003 study and the 90th percentile values of the EPA 2001 study.  However, 
these compounds were detected at a level below the maximum reported values in both 



C.T. MALE ASSOCIATES, P.C. 
 
Mr. Lawrence Alden, P.E. 
January 26, 2007 
Page - 4 
 

K:\Projects\055086\Admin\PDF of Vapor Int Monit Report\L DEC VI Monit Report 714 Broadway 1-26-07.doc 

of the studies.  Cyclohexane, methylene chloride, tetrachloroethene, tetrahydrofuran, 
2,2,4-trimethylpentane, styrene and o-xylenes were detected above, although generally 
within the same order of magnitude as, the background outdoor air Upper Fence 
values of the NYSDOH 2003 study, but were below their maximum reported values 
for that study.  These compounds were either below the 90th percentile values, or were 
not evaluated for in the EPA 2001 study.  Ethyl acetate was detected above the 
background outdoor air 90th percentile value of the EPA 2001 study, and was above 
the maximum reported value.  The remainder of the VOC detections were within 
background outdoor air levels, or beneath the values for the Upper Fence of the 
NYSDOH 2003 and the 90th percentile of the EPA 2001 study. 

In the indoor sub-slab vapor samples SV-2 and SV-3, the majority of the VOCs 
detected fell within background indoor air levels, or beneath the Upper Fence values 
of the NYSDOH 2003 study and the 90th percentile values of the EPA 2001 study.  
Benzene and toluene were detected in sample SV-2 slightly above the background 
indoor air 90th percentile value of the EPA 2001 study, but below the maximum 
reported value.  Tetrahydrofuran and m&p xylenes were detected in sample SV-2 
slightly above the background indoor air Upper Fence value of the NYSDOH 2003 
study, but below the maximum reported value.  Ethyl acetate was detected in samples 
SV-2 and SV-3 above the background indoor air 90th percentile value of the EPA 2001 
study, and above the maximum reported value. 

The three sub-slab vapor sample results for methylene chloride and tetrachloroethene 
were more than an order of magnitude lower than the NYSDOH air guideline values 
for these compounds of 60 mcg/cubic meter and 100 mcg/ cubic meter, respectively. 

DATA VALIDATOR’S COMMENTS 

The data deliverable package for the sub-slab vapor samples was subject to data 
validation in accordance with NYSDEC’s Data Usability Summary Report (DUSR) 
guidelines to determine if the data was valid and useable.  The data validation was 
performed by C.T. Male Associates, P.C.’s in-house data validator.  A DUSR, dated 
January 9, 2007, was prepared based on review of Chemtech SDG No. X5778 for the 
sub-slab vapor samples submitted for VOC analysis by EPA Method TO-15.  
According to the DUSR, all the samples were received by the laboratory with custody 
seals intact and were analyzed within the proper holding times, and there were no 
data deficiencies that would require re-sampling.  The detections for 
dichlorodifluoromethane and styrene were qualified as estimated due to the percent 
recovery of the laboratory control sample not being within laboratory specifications 
for these compounds.  A copy of the DUSR is included in Appendix C. 
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TABLE 1
SUMMARY OF DETECTED VOLATILE ORGANIC COMPOUNDS (VOCs) ANALYTICAL RESULTS AND NYSDOH CRITERIA

SOIL VAPOR INTRUSION MONITORING
714 BROADWAY, CITY OF SCHENECTADY, NEW YORK

Sub-Slab Vapor 
Samples - Outside 

Under Sidewalk

SV-1 SV-2 SV-3

Min - Max 
Range

Background 
Range3 Upper Fence4

Min - Max 
Range

Background 
Range3 90th Percentile

Min - Max 
Range

Background 
Range3 Upper Fence4

Min - Max 
Range

Background 
Range3 90th Percentile

Acetone NA <0.25 - 200 3.4 - 14 30 <1.8 - 104.2 15.4 - 31.7 43.7 <0.25 - 690 9.9 - 52 115 11.6 - 243.7 32.4 - 59.8 98.9 44.1 63.6 E (51) 31.5
Benzene NA <0.25 - 17 0.6 - 2.2 4.8 <1.2 - 13.0 1.2 - 3.7 6.6 <0.25 - 460 1.1 - 5.9 13 <0.8 - 63.0 2.1 - 5.1 9.4 9.06 11.5 6.92
Carbon Disulfide NA NA NA NA <0.6 - 22.0 <0.8 - 2.2 3.7 NA NA NA <0.5 - 24.5 <0.8 - 2.1 4.2 0.81 0.99 <0.07
Chloromethane NA <0.25 - 13 <0.25 - 1.8 4.3 0.9 - 10.6 2.0 - 3.0 3.7 <0.25 - 260 <0.25 - 1.8 4.2 <0.7 - 21.8 2.1 - 3.1 3.7 0.29 0.2 J 0.51
Cyclohexane NA <0.25 - 170 <0.25 - 0.4 0.9 NA NA NA <0.25 - 510 <0.25 - 2.6 6.3 NA NA NA 2.45 3.22 1.88
Dichlorodifluoromethane NA <0.25 - 38 <0.25 - 4.2 10 <4.4 - 183.7 3.8 - 5.8 8.1 <0.25 - 300 <0.25 - 4.1 10 <4.8 - 942.3 4.8 - 10.5 16.5 1.68 (J) 1.83 (J) 1.78 (J)
Ethyl Acetate NA NA NA NA <0.6 - 3.9 <0.8 - <1.2 1.5 NA NA NA <0.6 - 64.2 <1.0 - 3.2 5.4 22.9 71.4 222 E (210)
Ethylbenzene NA <0.25 - 21 <0.25 - 0.5 1.0 <0.8 - 7.8 <1.4 - 1.6 3.5 <0.25 - 340 0.4 - 2.8 6.4 <0.9 - 73.6 <1.6 - 3.4 5.7 3.69 3.69 <0.15
4-Ethyltoluene NA NA NA NA <1.0 - 8.0 <1.4 - <2.0 3.0 NA NA NA <0.9 - 16.4 <1.5 - <3.1 3.6 1.62 1.37 <0.18
n-Heptane NA <0.25 - 89 <0.25 - 1.9 4.5 NA NA NA <0.25 - 670 1 - 7.6 18 NA NA NA 3.35 3.89 1.27
n-Hexane NA <0.25 - 67 <0.25 - 1 2.2 <0.8 - 15.3 <1.2 - 2.7 6.4 <0.25 - 950 0.6 - 5.9 14 <0.9 - 130.0 1.6 - 6.4 10.2 7.21 8.62 5.94
Isopropyl Alcohol NA NA NA NA NA NA NA NA NA NA NA NA NA 3.8 5.52 5.77
Methyl Ethyl Ketone (MEK) (2-Butanone) NA <0.25 - 210 0.8 - 2.6 5.3 <1.2 - 43.1 2.2 - 5.7 11.3 <0.25 - 180 1.4 - 7.3 16 <1.4 - 55.4 3.3 - 7.5 12 2.09 3.27 <0.21
Methylene Chloride 60 <0.25 - 23 <0.25 - 0.7 1.6 <1.0 - 78.5 <1.8 - 3.0 6.1 <0.25 - 2100 0.3 - 6.6 16 <1.1 - 1496.9 <1.7 - 5.0 10.0 3.27 3.55 5.67
Propene NA NA NA NA NA NA NA NA NA NA NA NA NA 2.3 6.89 <0.08
Styrene NA <0.25 - 3.6 <0.25 0.5 <0.6 - 58.0 <1.4 - <2.0 1.3 <0.25 - 50 <0.25 - 0.6 1.4 <0.6 - 40.0 <1.6 - <2.3 1.9 1.23 (J) 0.85 (J) <0.17
Tetrachloroethene 100 <0.25 - 20 <0.25 - 0.3 0.7 <0.8 - 27.6 <1.4 - 3.0 6.5 <0.25 - 51  <0.25 - 1.1 2.5 <0.9 - 65.7 <1.9 - 5.9 15.9 1.29 <0.27 <0.27
Tetrahydrofuran NA <0.25 - 8.5 <0.25 0.4 NA NA NA <0.25 - 180 <0.25 - 0.4 0.8 NA NA NA 2.44 1.3 0.59 J
Toluene NA <0.25 - 640 0.6 - 2.4 5.1 2.1 - 93.1 5.9 - 16.3 33.7 <0.25 - 510 3.5 - 25 57 3.5 - 390.3 10.7 - 25.9 43.0 39.6 51.6 15.6
Trichlorofluoromethane NA <0.25 - 20 <0.25 - 2.2 5.1 <2.0 - 132.5 <2.8 - 2.8 4.3 <0.25 - 190 1.1 - 5.4 12 <1.7 - 1015.3 <3.7 - 6.7 18.1 1.01 1.06 1.12
1,2,4-Trimethylbenzene NA <0.25 - 50 <0.25 - 0.8 1.9 <0.4 - 24.2 <1.6 - 3.1 5.8 <0.25 - 260 0.7 - 4.3 9.8 <0.4 - 91.0 1.7 - 5.1 9.5 1.87 0.74 <0.24
1,3,5-Trimethylbenzene NA <0.25 - 2.5 <0.25 - 0.3 0.7 <0.8 - 8.9 <1.2 - <2.4 2.7 <0.25 - 97 0.3 - 1.7 3.9 <0.8 - 16.6 <1.3 - <4.6 3.7 0.79 <0.27 <0.27
2,2,4-Trimethylpentane (Iso-Octane) NA <0.25 - 11 <0.25 - 0.3 0.7 NA NA NA <0.25 - 870 <0.25 - 2.1 5 NA NA NA 1.54 2.14 0.98
m,p-Xylenes NA <0.25 - 20 <0.25 - 0.5 1.0 <1.4 - 26.8 <3.6 - 7.3 12.8 <0.25 - 550 0.5 - 4.6 11 <1.5 - 260.8 4.1 - 12.2 22.2 15.9 13.7 <0.36
o-Xylene NA <0.25 - 10 <0.25 - 0.7 1.2 - 1.5 <0.6 - 11.1 <1.4 - 2.6 4.6 <0.25 - 310 0.4 - 3.1 7.1 <0.7 - 90.5 <2.4 - 4.4 7.9 4.03 3.21 <0.22

Notes:
All values reported in ug/m3.
Bold results indicate a detected analyte.
< = Less than the associated laboratory reporting limit.
NA = Not Available.
J indicates an estimated value.
E indicates that the results exceeded the laboratory calibration range.  The sample was diluted and reanalyzed by the laboratory.  The data validator determined that the reanalysis results were the most accurate, which is given in parentheses.
The qualifier in parentheses is the data validator's qualifier (J = estimated value).
1 Air guideline values derived by the NYSDOH, obtained from the Final Guidance for Evaluating Soil Vapor Intrusion in the State of New York - OCTOBER 2006 (NYSDOH Soil Vapor Intrusion Guidance).
2 Summary of Indoor and Outdoor Levels of Volatile Organic Chemicals in Air of Fuel Oil Heated Homes in NYS, 1997 to 2003.  Unpublished.  New York State Department of Health, Bureau of Toxic Substance Assessment.  
3 The range provided in the table represents the 25th percentile and 75th percentile, (middle half), of the results from the referenced databases and are labeled as background per the NYSDOH Soil Vapor Intrusion Guidance.
4 Upper Fence is calculated as 1.5 times the interquartile range (difference between the 25th and 75th percentile values) above the 75th percentile value per the NYSDOH Soil Vapor Intrusion Guidance.
5 Building Assessment and Survey Evaluation (BASE '94-'98).  Unpublished.  Indoor Environments Division, United States Environmental Protection Agency, Washington, DC.
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FIGURE 1 – SUB-SLAB VAPOR  
SAMPLING LOCATIONS MAP 
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DOCCUMENTATION FOR CERTIFIED CLEAN 
SUMMA CANISTERS 
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LABORATORY DATA DELIVERABLE PACKAGE  
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APPENDIX C 
 

DATA VALIDATOR’S  
DATA USABILITY SUMMARY REPORT 










































