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APPENDIX K 

Forensic Assessment of Hydrocarbons – Williamsburg Former MGP Facility 
John G. Huntington, Gateway Enterprises 

9/15/2023 
 
Executive Summary 
 
Soil samples were collected by GEI from the former Williamsburg MGP facility in Q3 2022.  Laboratory 
testing was conducted on these samples at ESS Laboratory, Cranston, RI.  Results were provided to 
Gateway Enterprises in June of 2023.  Gateway Enterprises conducted a forensic review of these data, and 
the results of Gateway Enterprises’ review are summarized in this report.  The main forensic conclusion 
from this evaluation is that there is clear evidence of both petrogenic and pyrogenic hydrocarbon sources 
contributing to the polycyclic aromatic hydrocarbons (PAHs) at this site. 
 
Samples Collected and Laboratory Analyses Conducted 
 
The soil samples collected and analyzed are summarized in Table 1 and shown in Figure 1. Twenty-seven 
(27) soil samples and two duplicate soil samples were collected at varying depths from 18 locations, and 
each sample was analyzed for the following laboratory methods: MAEPH; SW 8100 M; SW 8270 M; and 
SW 8015 M. The results from these laboratory analyses provide appropriate forensic information to 
support an assessment of the overall dominant hydrocarbon fingerprint observed in each sample 
collected at the site.  
 
Discussion of Hydrocarbon Source Evaluations 
 
Figure 2 includes a plot showing the levels of total aliphatics, C19-C36 aliphatics, and C9-C18 aliphatics by 
sample.  In addition, it shows the C11-C22 aromatics fraction from the EPH analysis.  Figure 2 provides 
structural information about the samples. Aromatic hydrocarbons are comprised of unsaturated ring 
systems (containing less hydrogen than the maximum possible for carbon assemblies), whereas aliphatics 
are both linear chains and ring systems that contain the maximum amount of hydrogen possible.  Samples 
with high aliphatic concentrations compared to aromatic concentrations primarily consist of hydrocarbon 
contamination from petroleum sources. Note that the total aromatics fraction includes all aromatic 
hydrocarbons, including PAHs. 
 
Figure 3 displays a bar chart comparing the C11-C22 aromatics fraction to the Total PAH (TPAH) fraction.  
This is useful for several purposes.  It demonstrates that the data are reasonable, showing generally that 
the total PAH levels are less than or equal to the total aromatics from the EPH analysis.  Only WW-SB-249 
(0-5)  and WW-TP-202C-10 fail this check outside of typical data variability windows, with very high TPAH 
levels relative to total C11-C22 aromatics.   
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Figure 3 also shows the TPAH/total aliphatics ratio plotted on the alternate y-axis, which shows that most 
samples have a ratio less than 1.  This is expected for petroleum-sourced hydrocarbons.  Higher ratios are 
associated with samples that are mainly composed of pyrogenic PAHs.  
 
The fact that many of the samples are dominated by aliphatics or have a significant amount of aliphatics 
relative to aromatics indicates that petrogenic hydrocarbons are a major component of most samples. 
Pyrogenic tars are typically very low in aliphatic content. This clearly demonstrates that PAHs of 
petrogenic origin contribute to the composition of these samples. 
 
Most evaluations of PAH patterns make use of the observation that petrogenic (from petroleum) PAHs 
has a different distribution of alkyl-substituted PAHs relative to the unsubstituted PAH than is the case for 
pyrogenic PAHs (PAHs from high-temperature treatment of organic matter).  Empirically, PAHs in 
petroleum exist as alkyl-substituted core PAHs in roughly normal distributions based on the number of 
alkyl substituents.  This produces the well-documented “bell-shaped” pattern of alkyl PAHs from 
petroleum oils. For PAHs formed from high-temperature pyrolysis such those found in MGP operations or 
creosote manufacture, the alkyl patterns are dominated by the parent unsubstituted PAHs with the 
substituted PAHs at progressively lower levels depending on the number of alkyl substituents.   This is the 
well-known “sawtooth” pattern (Boehm, 2005). Attachment 1 presents the PAH bar charts along with the 
aliphatics, TPH, and aromatics chromatographic patterns for all the samples evaluated. 
 
The actual patterns observed in real samples do not always fall neatly into petrogenic or pyrogenic 
substitution patterns.  Intermediate patterns can be observed, depending on processing history, 
distillation cut points, weathering, and mixing of sources (Goto, 2021).  Nonetheless, a particular pattern 
of alkyl PAHs can be classified as pyrogenic, petrogenic, or mixtures of petrogenic and pyrogenic. 
 
Table 2 summarizes the dominant hydrocarbon structure types and dominant PAH type assignments 
interpreted with reference to the preceding discussion.  The laboratory data reviewed provide evidence 
that petroleum-sourced hydrocarbons are present in many of the samples collected at the site.  It is also 
apparent that many samples have pyrogenic character in the observed PAH patterns. Figure 4 is a map 
showing the overall dominant hydrocarbon fingerprint of the samples, which considers the relative 
magnitude of aliphatics vs. aromatics in a given sample, as well as the dominant PAH type assignment in 
the same sample. 
 
Conclusions 
 
The forensic data collected at the Williamsburg Site have been analyzed with the goal of evaluating the 
types of hydrocarbon sources that contribute to the PAHs found in soil at this site.  The data indicate that 
petrogenic hydrocarbons and petrogenic PAHs exist in samples, in addition to pyrogenic PAHs. There are 
also samples that are mainly comprised of pyrogenic hydrocarbons of various molecular weight 
distributions suggestive of different origins of pyrogenic PAHs. The mixed nature of pyrogenic and 
petrogenic PAHs coming from diverse hydrocarbon sources must be considered in any effort to further 
develop an understanding of PAH sources on this site. 
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Figure 

Williamsburg Former 
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Aliphatics Distribution in Soil Samples
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Aromatics and PAH Content in Soil Samples

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0

1000

2000

3000

4000

5000

6000

7000

8000

DU
P-

08
08

20
22

-0
1

DU
P-

08
11

20
22

W
W

-S
B-

20
4 

0-
5

W
W

-S
B-

20
4(

5-
10

')

W
W

-S
B-

21
0 

10
-1

5

W
W

-S
B-

21
0(

5-
10

')

W
W

-S
B-

21
2 

10
-1

5

W
W

-S
B-

22
4 

15
-2

0

W
W

-S
B-

22
4 

5-
10

W
W

-S
B-

22
7(

0-
5)

W
W

-S
B-

24
5 

0-
5

W
W

-S
B-

24
5 

5-
10

ft

W
W

-S
B-

24
6 

0-
5

W
W

-S
B-

24
6 

10
-1

3f
t

W
W

-S
B-

24
8(

0-
5)

W
W

-S
B-

24
8(

5-
14

')

W
W

-S
B-

24
9 

10
-2

5f
t

W
W

-S
B-

24
9 

15
-2

0f
t

W
W

-S
B-

24
9(

0-
5)

W
W

-S
B-

25
1 

6-
9

W
W

-S
B-

25
3 

0-
5f

t

W
W

-S
B-

25
3 

10
-1

5

W
W

-T
P-

20
0C

-1
0

W
W

-T
P-

20
1B

-1
0.

5

W
W

-T
P-

20
2A

-1
0

W
W

-T
P-

20
2B

-1
2

W
W

-T
P-

20
2C

-1
0

W
W

-T
P-

20
3A

-2
.5

W
W

-T
P-

20
3B

 (1
4'

)

C11-C22 Aromatics Total PAH (TPAH) TPAH/Total Aliphatics

TPAH/Total Aliphatics=1

TPAH
/Total Aliphatics

C
on

ce
nt

ra
tio

n 
(m

g/
kg

)





 

 

 
 
 
 
 
 

 
 
 

TABLES



Table 1
Summary of Soil Samples Collected and Analyzed

Sample Name Parent Sample Name Lab Sample ID
START 
DEPTH 
(feet)

END 
DEPTH 
(feet)

SAMPLE DATE

M
AE

PH
1

SW
 8

01
5 

M
2

SW
 8

10
0 

M
3

SW
 8

27
0 

M
4

WW-SB-204 0-5 -- F220035-01 0 5 21-Jul-22 X X X X

WW-SB-204(5-10') -- F220038-06 5 10 11-Aug-22 X X X X

WW-SB-210 10-15 -- F220038-08 10 15 11-Aug-22 X X X X

DUP-08112022 WW-SB-210 10-15 F220038-09 10 15 11-Aug-22 X X X X

WW-SB-210(5-10') -- F220038-07 5 10 11-Aug-22 X X X X

WW-SB-212 10-15 -- F220038-10 10 15 11-Aug-22 X X X X

WW-SB-224 15-20 -- F220038-05 15 20 10-Aug-22 X X X X

WW-SB-224 5-10 -- F220038-04 5 10 10-Aug-22 X X X X

WW-SB-227(0-5) -- F220035-06 0 5 28-Jul-22 X X X X

WW-SB-245 0-5 -- F220035-03 0 5 26-Jul-22 X X X X

WW-SB-245 5-10ft -- F220063-01 5 10 28-Sep-22 X X X X

WW-SB-246 0-5 -- F220035-04 0 5 27-Jul-22 X X X X

WW-SB-246 10-13ft -- F220058-02 10 13 23-Sep-22 X X X X

WW-SB-248(0-5) -- F220035-07 0 5 29-Jul-22 X X X X

WW-SB-248(5-14') -- F220060-01 5 14 22-Sep-22 X X X X

WW-SB-249 10-25ft -- F220058-01 10 25 22-Sep-22 X X X X

WW-SB-249 15-20ft -- F220061-01 15 20 26-Sep-22 X X X X

WW-SB-249(0-5) -- F220035-05 0 5 28-Jul-22 X X X X

WW-SB-251 6-9 -- F220035-02 6 9 25-Jul-22 X X X X

WW-SB-253 0-5ft -- F220038-01 0 5 8-Aug-22 X X X X

DUP-08082022-01 WW-SB-253 0-5ft F220038-02 0 5 8-Aug-22 X X X X

WW-SB-253 10-15 -- F220038-03 10 15 9-Aug-22 X X X X

WW-TP-200C-10 -- F220041-01 10 10 23-Aug-22 X X X X

WW-TP-201B-10.5 -- F220041-05 10.5 10.5 26-Aug-22 X X X X

WW-TP-202A-10 -- F220041-03 10 10 25-Aug-22 X X X X

WW-TP-202B-12 -- F220041-02 12 12 24-Aug-22 X X X X

WW-TP-202C-10 -- F220041-04 10 10 25-Aug-22 X X X X

WW-TP-203A-2.5 -- F220045-01 2.5 2.5 29-Aug-22 X X X X

WW-TP-203B (14') -- F220045-02 2.5 2.5 30-Aug-22 X X X X

Notes: 
1. MAEPH analyzes for extractable petroleum hydrocarbons (EPH) per Massachusetts Department of Environmental Protection.
2. SW 8100 M analyzes for total petroleum hydrocarbons (TPH).
3. SW 8270 M analyzes for polycyclic aromatic hydrocarbons (PAHs), monoaromatic compounds, and petroleum biomarkers by gas 
chromatography-mass spectrometry (GCMS).
4. SW 8015 M analyzes for saturated hydrocarbons, TPH, and diesel range organics (DRO).



Table 2
Summary of Hydrocarbon Evaluation

Sample Name
Dominant Hydrocarbon 

Structure Type1
Dominant PAH Type 

Assignment2
Overall Dominant 

Hydrocarbon Fingerprint3

WW-SB-204 0-5 Aromatics Pyrogenic Pyrogenic
WW-SB-204(5-10') Aliphatics Pyrogenic  Mixed
WW-SB-210 10-15 Aromatics Pyrogenic Pyrogenic

DUP-08112022 Aromatics Pyrogenic Pyrogenic
WW-SB-210(5-10') Similar Pyrogenic Mixed
WW-SB-212 10-15 Aliphatics Petrogenic Petrogenic
WW-SB-224 15-20 Aromatics Mixed Mixed
WW-SB-224 5-10 Aromatics Mixed Mixed
WW-SB-227(0-5) Aliphatics Mixed Mixed
WW-SB-245 0-5 Aliphatics Mixed Mixed

WW-SB-245 5-10ft Aliphatics Mixed Mixed
WW-SB-246 0-5 Aliphatics Mixed Mixed

WW-SB-246 10-13ft Aliphatics Mixed Mixed
WW-SB-248(0-5) Aliphatics Pyrogenic Mixed

WW-SB-248(5-14') Aliphatics Mixed Mixed
WW-SB-249 10-25ft Aromatics Pyrogenic Pyrogenic
WW-SB-249 15-20ft Aromatics Pyrogenic Pyrogenic

WW-SB-249(0-5) Aromatics Pyrogenic Pyrogenic
WW-SB-251 6-9 Aromatics Pyrogenic Pyrogenic

WW-SB-253 0-5ft Aliphatics Pyrogenic Mixed
DUP-08082022-01 Aliphatics Pyrogenic Mixed
WW-SB-253 10-15 Aromatics Pyrogenic Pyrogenic
WW-TP-200C-10 Aliphatics Mixed Mixed

WW-TP-201B-10.5 Aliphatics Mixed Mixed
WW-TP-202A-10 Similar Pyrogenic Mixed
WW-TP-202B-12 Aliphatics Pyrogenic Mixed
WW-TP-202C-10 Similar Mixed Mixed
WW-TP-203A-2.5 Aromatics Pyrogenic Pyrogenic

WW-TP-203B (14') Aromatics Mixed Mixed
Notes: 
1. This column summarizes whether aromatics or aliphatics comprise the majority of the UCM envelope present in the  SW 8100 M 
chromatograms for each sample. Samples designated as “similar” have roughly equivalent amounts of aromatics and aliphatics.
2. This column summarizes the dominant PAH (part of the aromatic fraction) type assignment based on review of the 
chromatographic and PAH concentration data for each sample, which is also presented in Attachment 1.
3. This column summarizes the overall dominant hydrocarbon fingerprint observed in each sample. Assignments in this column 
consider the relative magnitude of aliphatics vs. aromatics in a given sample, as well as the dominant PAH type assignment in the 
same sample.
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PAH Histogram for WW-SB-204 0-5ft
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Att1.2

Chromatograms for WW-SB-204 0-5ft 
(Lab ID F220035-01)

Aliphatics TPH-FID Aromatics
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Att1.3

PAH Histogram for WW-SB-204 5-10ft
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Figure 

Williamsburg Former 
MGP Facility September 2023

Att1.4

Chromatograms for WW-SB-204 5-10ft 
(Lab ID F220038-06)

Aliphatics TPH-FID Aromatics



Figure 

Williamsburg Former 
MGP Facility September 2023

Att1.5

PAH Histogram for WW-SB-210 10-15ft

C
on

ce
nt

ra
tio

n 
(µ

g/
kg

)



Figure 
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Att1.6

Chromatograms for WW-SB-210 10-15ft 
(Lab ID F220038-08)
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Att1.7

PAH Histogram for DUP08112022 10-
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Att1.8

Chromatograms for DUP08112022 10-
15ft (Lab ID F220038-08)

Aliphatics TPH-FID Aromatics
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Att1.9

PAH Histogram for WW-SB-210 5-10ft
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Att1.10

Chromatograms for WW-SB-210 5-10ft 
(Lab ID F220038-07)
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Att1.11

PAH Histogram for WW-SB-212 10-15ft
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Figure 
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Att1.12

Chromatograms for WW-SB-212 10-15ft 
(Lab ID F220038-01)

Aliphatics TPH-FID Aromatics
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Att1.13

PAH Histogram for WW-SB-224 15-20ft
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Att1.14

Chromatograms for WW-SB-224 15-20ft 
(Lab ID F220038-05)
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Att1.15

PAH Histogram for WW-SB-224 5-10ft
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Figure 
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Att1.16

Chromatograms for WW-SB-224 5-10ft 
(Lab ID F220038-04)
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Att1.17

PAH Histogram for WW-SB-227 0-5ft
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Att1.18

Chromatograms for WW-SB-277 0-5ft 
(Lab ID F220035-06)
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Att1.19

PAH Histogram for WW-SB-245 0-5ft
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Att1.20

Chromatograms for WW-SB-245 0-5ft 
(Lab ID F220035-03)

Aliphatics TPH-FID Aromatics
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Att1.21

PAH Histogram for WW-SB-245 5-10ft
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Figure 
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Att1.22

Chromatograms for WW-SB-245 5-10ft 
(Lab ID F220063-01)

Aliphatics TPH-FID Aromatics
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Att1.23

PAH Histogram for WW-SB-246 0-5ft
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Att1.24

Chromatograms for WW-SB-246 0-5ft 
(Lab ID F220035-04)

Aliphatics TPH-FID Aromatics
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Att1.25

PAH Histogram for WW-SB-246 10-13ft
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Att1.26

Chromatograms for WW-SB-246 10-13ft 
(Lab ID F220058-02)

Aliphatics TPH-FID Aromatics
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Att1.27

PAH Histogram for WW-SB-248 0-5ft
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Att1.28

Chromatograms for WW-SB-248 0-5ft 
(Lab ID F220035-07)
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Att1.29

PAH Histogram for WW-SB-248 5-14ft
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Att1.30

Chromatograms for WW-SB-248 5-14ft 
(Lab ID F220060-01)
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Att1.31

PAH Histogram for WW-SB-249 10-25ft
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Att1.32

Chromatograms for WW-SB-249 10-25ft 
(Lab ID F220058-01)

Aliphatics TPH-FID Aromatics
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Att1.33

PAH Histogram for WW-SB-249 15-20ft
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Figure 
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Att1.34

Aliphatics TPH-FID Aromatics

Chromatograms for WW-SB-249 15-20ft 
(Lab ID F220061-01)
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Att1.35

PAH Histogram for WW-SB-249 0-5ft
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Att1.36

Chromatograms for WW-SB-249 0-5ft 
(Lab ID F220035-05)

Aliphatics TPH-FID Aromatics
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Att1.37

PAH Histogram for WW-SB-51 6-9ft
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Att1.38

Chromatograms for WW-SB-51 6-9ft 
(Lab ID F220035-02)
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Att1.39

PAH Histogram for WW-SB-253 0-5ft
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Att1.40

Chromatograms for WW-SB-253 0-5ft 
(Lab ID F220038-01)
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Att1.41

PAH Histogram for DUP-08082022-01 0-
5ft
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Att1.42

Chromatograms for DUP-08082022-01 0-
5ft (Lab ID F220038-02)
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Att1.43

PAH Histogram for WW-SB-253 10-15

C
on

ce
nt

ra
tio

n 
(µ

g/
kg

)



Figure 

Williamsburg Former 
MGP Facility September 2023

Att1.44

Chromatograms for WW-SB-253 10-15ft 
(Lab ID F220038-03)

Aliphatics TPH-FID Aromatics



Figure 

Williamsburg Former 
MGP Facility September 2023

Att1.45

PAH Histogram for WW-TP-200C 10ft

C
on

ce
nt

ra
tio

n 
(µ

g/
kg

)



Figure 

Williamsburg Former 
MGP Facility September 2023

Att1.46
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Chromatograms for WW-TP-202C 10ft 
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Chromatograms for WW-TP-203A 2.5ft 
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Soil Vapor/Indoor Air Matrix A 
May 2017 

 
Analytes Assigned: 
Trichloroethene (TCE), cis-1,2-Dichloroethene (c-1,2-DCE), 1,1-Dichloroethene (1,1-DCE), Carbon Tetrachloride 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 0.2 

 
0.2 to < 1 

 
1 and above 

< 6 
 
 

1.  No further action 2.  No Further Action 3.  IDENTIFY SOURCE(S) 
and RESAMPLE or MITIGATE 

6 to < 60 4.  No further action 5.  MONITOR 6.  MITIGATE 

60 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

             mcg/m3 = micrograms per cubic meter 
 
 
No further action:  No additional actions are recommended to address human exposures. 
 
Identify Source(s) and Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor 
air quality and that actions be implemented to reduce indoor air concentrations to within background ranges.  For example, if an indoor or outdoor air source 
is identified, we recommend the appropriate party implement actions to reduce the levels.  In the event that indoor or outdoor sources are not readily 
identified or confirmed, resampling (which might include additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that 
SVI mitigation actions are not needed.  Based on the information available, mitigation might also be recommended when soil vapor intrusion cannot be ruled 
out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended 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 based on 
site-, building- and analyte-specific information, 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:  We recommend mitigation 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. 
 
These general recommendations are made with consideration being given to the additional notes on page 2. 
  MATRIX A Page 1 of 2 . 



ADDITIONAL NOTES FOR MATRIX A 

This matrix summarizes 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 analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of
additional samples 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.
Mitigation might be recommended when the results of multiple contaminants indicate
monitoring is recommended.  Proactive actions 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
might be undertaken for reasons other than public health (e.g., seeking community
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will
typically be expected to be captured in the final engineering report and site management
plan, and might not rule out the need for post-implementation sampling (e.g., to document
effectiveness or to support terminating the action).

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation
of these actions does not preclude investigating possible sources of soil vapor contamination,
nor does it preclude remediating contaminated soil vapor 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 0.20 microgram per cubic meter for indoor and outdoor air
samples.  For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting
limit of 1 microgram per cubic meter is recommended.

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor
intrusion 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 might 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 but not limited to the following:  the identified source of the volatile
chemicals, the environmental remediation program, and analyte-specific, site-specific and
building-specific factors.

 MATRIX A Page 2 of 2. 



Soil Vapor/Indoor Air Matrix B 
May 2017 

 
Analytes Assigned: 
Tetrachloroethene (PCE), 1,1,1-Trichloroethane (1,1,1-TCA), Methylene Chloride 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 3 

 
3 to < 10 

 
10 and above 

< 100 
 
 

1.  No further action 2.  No Further Action 3.  IDENTIFY SOURCE(S) 
and RESAMPLE or MITIGATE 

100 to < 1,000 4.  No further action 5.  MONITOR 6.  MITIGATE 

1,000 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

mcg/m3 = micrograms per cubic meter 
 
 
No further action:  No additional actions are recommended to address human exposures. 
 
Identify Source(s) and Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor 
air quality and that actions be implemented to reduce indoor air concentrations to within background ranges.  For example, if an indoor or outdoor air source 
is identified, we recommend the appropriate party implement actions to reduce the levels.  In the event that indoor or outdoor sources are not readily 
identified or confirmed, resampling (which might include additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that 
SVI mitigation actions are not needed.  Based on the information available, mitigation might also be recommended when soil vapor intrusion cannot be ruled 
out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended 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 based on 
site-, building- and analyte-specific information, 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:  We recommend mitigation 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. 
 
These general recommendations are made with consideration being given to the additional notes on page 2. 
  MATRIX B Page 1 of 2 . 



ADDITIONAL NOTES FOR MATRIX B 
 

 
This matrix summarizes 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 analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples 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.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions 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 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor 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 1 microgram per cubic meter for indoor and outdoor air samples.  
For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting limit of 
1 microgram 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 might 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 but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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Soil Vapor/Indoor Air Matrix C 
May 2017 

 
Analytes Assigned: 
Vinyl Chloride 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 0.2 

 
0.2 and above 

< 6 
 
 

1.  No further action 3.  IDENTIFY SOURCE(S) and 
RESAMPLE or MITIGATE 

6 to < 60 4.  MONITOR 6.  MITIGATE 

60 and above 7.  MITIGATE 9.  MITIGATE 

       mcg/m3 = micrograms per cubic meter 
 
 
No further action:  No additional actions are recommended to address human exposures. 
 
Identify Source(s) and Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor 
air quality and that actions be implemented to reduce indoor air concentrations to within background ranges.  For example, if an indoor or outdoor air source 
is identified, we recommend the appropriate party implement actions to reduce the levels.  In the event that indoor or outdoor sources are not readily 
identified or confirmed, resampling (which might include additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that 
SVI mitigation actions are not needed.  Based on the information available, mitigation might also be recommended when soil vapor intrusion cannot be ruled 
out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended 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 based on 
site-, building- and analyte-specific information, 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:  We recommend mitigation 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. 
 
These general recommendations are made with consideration being given to the additional notes on page 2. 
  MATRIX C Page 1 of 2 . 



ADDITIONAL NOTES FOR MATRIX C 
 

 
This matrix summarizes 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 analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples 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.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions 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 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor 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 0.20 microgram per cubic meter for indoor and outdoor air 
samples.  For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting 
limit of 1 microgram per cubic meter is recommended. 

[4] Sub-slab vapor and indoor air samples are typically collected when the likelihood of soil vapor 
intrusion 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 might 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 but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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Soil Vapor/Indoor Air Matrix D 
February 2024 

Analytes Assigned: 
Benzene, ethylbenzene, naphthalene, cyclohexane, isooctane (2,2,4-trimethylpentane), 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, 
o-xylene 
 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 2 

 
2 to < 10 

 
10 and above 

< 60 
 
 

1.  No further action 2.  No Further Action 3.  IDENTIFY SOURCE(S) or 
RESAMPLE or MITIGATE 

60 to < 600 4.  No further action 5.  MONITOR 6.  MITIGATE 

600 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

              mcg/m3 = micrograms per cubic meter 
 
No further action:  No additional actions are recommended to address human exposures.   
 
Identify Source(s) or Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor air quality and 
that actions be implemented to reduce indoor air concentrations to within background ranges. For example, if an indoor or outdoor air source is identified, we recommend the 
appropriate party implement actions to reduce the levels. In the event that indoor or outdoor sources are not readily identified or confirmed, resampling (which might include 
additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that SVI mitigation actions are not needed. Based on the information available, 
mitigation might also be recommended when soil vapor intrusion cannot be ruled out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended 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 based on 
site-, building- and analyte-specific information, 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:  We recommend mitigation 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. 
 
These general recommendations are made with consideration being given to the additional notes on page 2.  MATRIX D Page 1 of 2 . 

 



ADDITIONAL NOTES FOR MATRIX D 
 

 
This matrix summarizes 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 analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples 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.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions 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 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor 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 1 microgram per cubic meter for indoor and outdoor air samples.  
For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting limit of 1 
microgram 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 might 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 but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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Soil Vapor/Indoor Air Matrix E 
February 2024 

Analytes Assigned: 
m,p-xylene, heptane, hexane 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 6 

 
6 to < 20 

 
20 and above 

< 200 
 
 

1.  No further action 2.  No Further Action 3.  IDENTIFY SOURCE(S) or 
RESAMPLE or MITIGATE 

200 to < 2,000 4.  No further action 5.  MONITOR 6.  MITIGATE 

2,000 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

              mcg/m3 = micrograms per cubic meter 
 
No further action:  No additional actions are recommended to address human exposures.   
 
Identify Source(s) or Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor air quality and 
that actions be implemented to reduce indoor air concentrations to within background ranges. For example, if an indoor or outdoor air source is identified, we recommend the 
appropriate party implement actions to reduce the levels. In the event that indoor or outdoor sources are not readily identified or confirmed, resampling (which might include 
additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that SVI mitigation actions are not needed. Based on the information available, 
mitigation might also be recommended when soil vapor intrusion cannot be ruled out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended 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 based on 
site-, building- and analyte-specific information, 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:  We recommend mitigation 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. 
 
These general recommendations are made with consideration being given to the additional notes on page 2.  MATRIX E Page 1 of 2 . 



ADDITIONAL NOTES FOR MATRIX E 
 

 
This matrix summarizes 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 analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples 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.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions 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 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor 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 1 microgram per cubic meter for indoor and outdoor air samples.  
For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting limit of 1 
microgram 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 might 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 but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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Soil Vapor/Indoor Air Matrix F 
February 2024 

Analytes Assigned: 
Toluene 
 

 INDOOR AIR CONCENTRATION of COMPOUND (mcg/m3) 

SUB-SLAB VAPOR 
CONCENTRATION of 

COMPOUND (mcg/m3) 

 
< 10 

 
10 to < 50 

 
50 and above 

< 300 
 
 

1.  No Further Action 2.  No Further Action 3.  IDENTIFY SOURCE(S) or 
RESAMPLE or MITIGATE 

300 to < 3,000 4.  No Further Action 5.  MONITOR 6.  MITIGATE 

3,000 and above 7.  MITIGATE 8.  MITIGATE 9.  MITIGATE 

              mcg/m3 = micrograms per cubic meter 
 
No further action:  No additional actions are recommended to address human exposures.   
 
Identify Source(s) or Resample or Mitigate:  We recommend that reasonable and practical actions be taken to identify the source(s) affecting the indoor air quality and 
that actions be implemented to reduce indoor air concentrations to within background ranges. For example, if an indoor or outdoor air source is identified, we recommend the 
appropriate party implement actions to reduce the levels. In the event that indoor or outdoor sources are not readily identified or confirmed, resampling (which might include 
additional sub-slab vapor and indoor air sampling locations) is recommended to demonstrate that SVI mitigation actions are not needed. Based on the information available, 
mitigation might also be recommended when soil vapor intrusion cannot be ruled out. 
 
Monitor:  We recommend monitoring (sampling on a recurring basis), including but not necessarily limited to sub-slab vapor, basement air and outdoor air 
sampling, to determine whether concentrations in the indoor air or sub-slab vapor have changed and/or to evaluate temporal influences.  Monitoring might 
also be recommended 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 based on 
site-, building- and analyte-specific information, 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:  We recommend mitigation 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. 
 
These general recommendations are made with consideration being given to the additional notes on page 2.  MATRIX F Page 1 of 2 . 



ADDITIONAL NOTES FOR MATRIX F 
 

 
This matrix summarizes 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 analyte-specific, building-specific conditions (e.g., dirt floor in basement, crawl 
spaces, thick slabs, current occupancy, etc.), and/or factors provided in Section 3.2 of the 
guidance (e.g., current land use, environmental conditions, etc.).  For example, collection of 
additional samples 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.  
Mitigation might be recommended when the results of multiple contaminants indicate 
monitoring is recommended.  Proactive actions 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 
might be undertaken for reasons other than public health (e.g., seeking community 
acceptance, reducing costs, etc.).  However, actions implemented in lieu of sampling will 
typically be expected to be captured in the final engineering report and site management 
plan, and might not rule out the need for post-implementation sampling (e.g., to document 
effectiveness or to support terminating the action). 

[2] Actions provided in the matrix are specific to addressing human exposures.  Implementation 
of these actions does not preclude investigating possible sources of soil vapor contamination, 
nor does it preclude remediating contaminated soil vapor 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 1 microgram per cubic meter for indoor and outdoor air samples.  
For sub-slab vapor samples and dirt floor soil vapor samples, a minimum reporting limit of 1 
microgram 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 might 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 but not limited to the following:  the identified source of the volatile 
chemicals, the environmental remediation program, and analyte-specific, site-specific and 
building-specific factors. 
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Table 1M.  Detected Surface Soil Analytical Results - Removed During Parcel 2 IRM
Former Williamsburg Works MGP Site
Brooklyn, New York

N .12th St. ROW N. 11th St. ROW N .12th St. ROW
Sample Name:

Sample Depth (feet bgs):
Sample Date:

WWSS-01 
(0-0.2)

10/6/2009

WWSS-02
(0-0.2)

10/6/2009

WWSS-03 
(0-0.2)

10/6/2009
BTEX (mg/kg)

Toluene 0.7 100 0.00016 J 0.0052 U 0.0052 U

Total BTEX NE NE 0.00016 ND ND

Other VOCs (mg/kg)

Total VOCs NE NE 0.00016 ND ND

PAHs (mg/kg)

Acenaphthylene 100 100 0.23 J 0.51 J 0.21 J

Anthracene 100 100 0.14 J 0.21 J 0.14 J

Benz[a]anthracene 1 1 0.66 J 1.2 J 0.59 J

Benzo[a]pyrene 1 1 1 J 1.6 J 0.71 J

Benzo[b]fluoranthene 1 1 1 J 1.8 J 0.87 J

Benzo[g,h,i]perylene 100 100 1.1 J 1.8 J 0.75 J

Benzo[k]fluoranthene 0.8 3.9 0.5 J 0.73 J 0.25 J

Chrysene 1 3.9 0.73 J 1.3 J 1 J

Dibenz[a,h]anthracene 0.33 0.33 1.2 U 0.48 J 1.1 UJ

Fluoranthene 100 100 0.95 J 1.1 J 0.75 J

Fluorene 30 100 0.087 J 1.1 U 0.076 J

Indeno[1,2,3-cd]pyrene 0.5 0.5 1.1 J 1.9 J 0.73 J

Phenanthrene 100 100 0.73 J 0.43 J 0.74 J

Pyrene 100 100 1.5 2.6 J 1.7 J

Total PAHs NE NE 9.727 15.66 8.516

Other SVOCs (mg/kg)

Butyl benzyl phthalate NE NE 0.078 J 0.18 J 0.25 J

Carbazole NE NE 1.2 U 1.1 U 0.063 J

Di-n-butyl phthalate NE NE 1.2 U 1.1 U 0.25 J

Total Other SVOCs NE NE 0.078 0.18 0.563

PCBs (mg/kg)

Aroclor 1248 NE NE 0.019 UJ 0.0071 J 0.17 U

Aroclor 1254 NE NE 0.024 JN 0.02 J 0.17 U

Aroclor 1260 NE NE 0.045 J 0.045 JN 0.17 U

Aroclor 1268 NE NE 0.017 J 0.085 J 1.8 J

Total PCBs 0.1 1 0.086 0.1571 1.8

Pesticides (mg/kg)

Alpha-chlordane 0.094 4.2 0.0026 JN 0.0056 J 0.017 UJ

Beta-BHC 0.036 0.36 0.0019 UJ 0.0014 J 0.017 UJ

Chlordane, gamma NE NE 0.005 JN 0.0076 JN 0.017 UJ

DDE,4,4- 0.0033 8.9 0.0037 UJ 0.0086 J 0.034 UJ

DDT,4,4- 0.0033 7.9 0.011 J 0.018 J 0.15 J

Delta-BHC 0.04 100 0.00066 J 0.0017 U 0.017 UJ

Endrin 0.014 11 0.0037 U 0.0033 UJ 0.049 JN

Endrin aldehyde NE NE 0.0058 J 0.01 J 0.58 JN

Heptachlor epoxide NE NE 0.0041 J 0.0017 UJ 0.017 UJ

Methoxychlor NE NE 0.019 UJ 0.017 UJ 0.21 JN

Location:

Adjacent to Parcel 2

Unrestricted 
SCO

Restricted 
Residential 

SCO
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Table 1M.  Detected Surface Soil Analytical Results - Removed During Parcel 2 IRM
Former Williamsburg Works MGP Site
Brooklyn, New York

N .12th St. ROW N. 11th St. ROW N .12th St. ROW
Sample Name:

Sample Depth (feet bgs):
Sample Date:

WWSS-01 
(0-0.2)

10/6/2009

WWSS-02
(0-0.2)

10/6/2009

WWSS-03 
(0-0.2)

10/6/2009

Location:

Adjacent to Parcel 2

Unrestricted 
SCO

Restricted 
Residential 

SCO

Metals (mg/kg)

Aluminum NE NE 5580 4010 2560 

Arsenic 13 16 19.9 J 4.4 J 5.3 U

Barium 350 400 77.2 J 51.3 J 40.3 J

Beryllium 7.2 72 0.4 J 0.27 J 0.17 J

Cadmium 2.5 4.3 0.6 J 0.43 J 0.34 J

Calcium NE NE 17000 59500 124000 

Chromium NE NE 16.2 12.5 11.6 

Cobalt NE NE 5.8 5 3.9 J

Copper 50 270 71.5 66.5 59.3 

Iron NE NE 11600 11500 11800 

Lead 63 400 233 166 133 

Magnesium NE NE 5600 13700 60300 

Manganese 1600 2000 208 159 205 

Mercury 0.18 0.81 0.37 0.16 0.099 

Nickel 30 310 21.1 15.9 14 

Potassium NE NE 751 J 550 J 526 J

Silver 2 180 1.4 U 0.16 J 1.3 UJ

Sodium NE NE 182 J 383 J 176 J

Vanadium NE NE 23.1 31.4 31.9 

Zinc 109 10000 239 171 372 

Notes:
mg/kg - milligrams/kilogram or parts per million (ppm)
BTEX - benzene, toluene, ethylbenzene, and xylenes
VOCs - volatile organic compounds
PAHs - polycyclic aromatic hydrocarbons
SVOCs - semivolatile organic compounds
PCBs - polychlorinated biphenyls
Total BTEX, Total VOCs, Total PAHs, Total SVOCs, and Total PCBs are calculated using detects only.

6 NYCRR - New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York
UNRESTRICTED USE SCO - regulatory comparison against 6 NYCRR, Chapter IV, Part 375-6 Unrestricted Use Soil Cleanup  
   Objectives
RESTRICTED RESIDENTIAL USE SCO - regulatory comparison against 6 NYCRR, Chapter IV, Part 375-6 Restricted Use 
   Restricted Residential Soil Cleanup Objectives

NE - not established
NA - not analyzed
ND - not detected; total concentration is listed as ND because no compounds were detected in the group

Bolding indicates a detected concentration
Gray shading and bolding indicates that the detected result value exceeds established UNRESTRICTED USE SCO
Yellow shading and bolding indicates that the detected result value exceeds established UNRESTRICTED USE SCO and 
   RESTRICTED RESIDENTIAL USE SCO

Validation Qualifiers:
J - estimated value
JN - analyte is presumptively present at an approximated quantity
U - indicates not detected to the reporting limit for organic analysis and the method detection limit for inorganic analysis
UJ - not detected at or above the reporting limit shown and the reporting limit is estimated
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Table 2M.  Detected Subsurface Soil Analytical Results - Removed During Parcel 2 IRM
Former Williamsburg Works MGP Site
Brooklyn, New York

Sample Name:
Sample Depth(ft bgs):

WW-MW-05 
(0.75-5)

Duplicate of
WW-MW-05 

(0.75-5)
WW-MW-05 

(12-13)
WW-MW-17 

(1-2)
WW-SB-03 

(3-5)

Duplicate of
WW-SB-03

(3-5)
WW-SB-03 

(20-22)
WW-SB-04 

(2-4)
WW-SB-04 

(18-20)

Duplicate of
WW-SB-04

(18-20)
WW-SB-05 

(3-5)
WW-SB-05 

(20-24)
WW-SB-07 

(3-5)
WW-SB-07 

(19-22)
WW-SB-09 

(2-4)
WW-SB-10 

(2-3)
Sample Date: 6/10/2009 6/10/2009 6/10/2009 6/8/2009 7/14/2009 7/14/2009 7/14/2009 10/5/2009 10/5/2009 10/5/2009 7/14/2009 7/14/2009 7/15/2009 7/15/2009 6/26/2009 6/26/2009

BTEX (mg/kg)
Benzene 0.06 4.8 3.8 J 2.1 J 84 0.0059 U 0.011 0.0076 270 0.0025 J 100 J 200 J 0.0061 J 3000 0.021 120 0.0059 U 0.0041 J
Toluene 0.7 100 26 19 220 0.0059 U 0.00034 J 0.0005 J 230 0.0015 J 56 J 110 0.0061 U 4300 0.00031 J 260 0.0059 U 0.0057 U
Ethylbenzene 1 41 38 32 320 0.0059 U 0.0057 U 0.0055 U 3000 0.0053 UJ 1100 J 1900 J 0.0012 J 2800 0.0028 J 38 0.0059 U 0.0057 UJ
Total Xylene 0.26 100 81 65 340 0.0059 U 0.0057 U 0.0055 U 2800 0.0018 J 920 1500 0.002 J 4300 0.0015 J 320 0.0059 U 0.0057 UJ
Total BTEX NE NE 148.8 118.1 964 ND 0.01134 0.0081 6300 0.0058 2176 3710 0.0093 14400 0.02561 738 ND 0.0041 
Other VOCs (mg/kg)
Acetone 0.05 100 28 U 5.6 U 31 U 0.024 U 0.023 UJ 0.022 UJ 350 U 0.021 UJ 160 U 150 U 0.024 UJ 350 U 0.022 UJ 34 U 0.024 U 0.023 U
Carbon disulfide NE NE 11 U 2.3 U 13 U 0.0059 U 0.0057 U 0.0055 U 140 U 0.0012 J 65 U 61 U 0.0061 U 140 U 0.0054 U 14 U 0.0059 U 0.00058 J
Chloromethane NE NE 11 U 2.3 U 13 U 0.0059 U 0.0057 U 0.0055 U 140 U 0.0053 U 65 U 61 U 0.0061 U 140 U 0.0054 U 14 U 0.0059 U 0.004 J
cis-1,2-Dichloroethene 0.25 100 11 U 2.3 U 13 U 0.0059 U 0.0057 U 0.0055 U 140 U 0.0053 UJ 65 U 61 U 0.0019 J 140 U 0.0054 U 14 U 0.0059 U 0.0057 UJ
Styrene NE NE 14 11 13 U 0.011 0.0057 U 0.0055 U 140 U 0.0053 UJ 65 U 61 U 0.0061 U 1100 0.0054 U 270 0.0059 U 0.0057 UJ
Tetrachloroethene (PCE) 1.3 19 11 U 2.3 U 13 U 0.0059 U 0.0057 U 0.0055 U 140 U 0.0053 UJ 65 U 61 U 0.0061 U 140 U 0.0054 U 14 U 0.00098 J 0.0057 UJ
Trichloroethene (TCE) 0.47 21 11 U 2.3 U 13 U 0.0059 U 0.0057 U 0.0055 U 140 U 0.0053 U 65 U 61 U 0.047 140 U 0.0054 U 14 U 0.0042 J 0.0057 U
Total VOCs NE NE 162.8 129.1 964 0.011 0.01134 0.0081 6300 0.007 2176 3710 0.0582 15500 0.02561 1008 0.00518 0.00868 
PAHs (mg/kg)
Acenaphthene 20 100 6.8 J 10 J 73 0.23 J 0.064 J 0.13 J 240 0.29 J 2500 J 690 J 4.1 590 J 0.19 J 18 J 0.063 J 0.16 J
Acenaphthylene 100 100 68 110 14 J 0.88 J 0.55 0.54 J 180 J 0.95 280 J 82 J 1.7 J 6400 1.8 180 1 1.6 
Anthracene 100 100 23 J 36 J 26 J 0.6 J 0.66 0.71 J 170 J 0.81 980 J 290 J 8 2200 J 1.2 51 J 0.43 0.73 
Benz[a]anthracene 1 1 12 J 19 J 14 J 5.1 1.1 1.4 82 J 2.9 470 J 140 J 20 1100 J 1.7 27 J 1.2 2.7 J
Benzo[a]pyrene 1 1 8.5 J 15 J 11 J 11 0.87 1.2 60 J 5.4 J 340 J 100 J 21 810 J 1.7 20 J 1.8 5.1 J
Benzo[b]fluoranthene 1 1 6.3 J 10 J 7.9 J 9.7 1.1 1.3 37 J 5.1 J 260 J 82 J 22 540 J 2.3 14 J 1.6 4.1 J
Benzo[g,h,i]perylene 100 100 61 U 61 U 33 U 5.2 J 1.1 1.6 26 J 4.9 J 1400 U 330 U 16 280 J 0.96 8 J 1.1 3.8 J
Benzo[k]fluoranthene 0.8 3.9 61 U 61 U 33 U 3.9 0.35 0.47 J 17 J 1.7 J 1400 U 330 U 8.4 3000 U 0.91 73 U 0.6 1.5 
Chrysene 1 3.9 11 J 18 J 12 J 5.2 1.7 1.9 85 J 3.1 430 J 130 J 19 1000 J 2.1 26 J 1.3 2.8 J
Dibenz[a,h]anthracene 0.33 0.33 61 U 61 U 33 U 2.4 0.39 0.76 J 190 U 1.3 J 1400 U 330 U 4.2 3000 U 0.34 73 U 0.49 1.2 
Fluoranthene 100 100 22 J 37 J 25 J 3.7 1.3 2 140 J 2 820 J 250 J 43 2000 J 3.1 48 J 0.96 3.1 J
Fluorene 30 100 38 J 63 40 1.3 U 0.11 J 1.2 U 220 0.26 J 1300 J 370 3.4 3400 0.37 80 0.11 J 0.23 J
Indeno[1,2,3-cd]pyrene 0.5 0.5 61 U 61 U 7.7 J 5.7 1 1.5 25 J 5.1 J 1400 U 38 J 16 280 J 1.1 7.8 J 1.2 4.3 J
2-Methylnaphthalene NE NE 200 J 300 J 200 1.3 U 0.17 J 0.21 J 1100 0.51 J 5900 J 1500 J 1.2 J 16000 0.4 430 0.28 J 0.18 J
Naphthalene 12 100 540 J 760 J 500 1.3 U 0.16 J 1.2 U 3200 0.57 U 15000 J 3700 J 3 J 38000 0.67 1200 0.41 0.33 
Phenanthrene 100 100 90 140 93 1.5 0.98 1.6 580 2.3 3200 J 950 J 30 8300 2.3 180 0.89 1.7 J
Pyrene 100 100 33 J 52 J 36 4.5 1.8 2.2 230 5.4 J 1600 J 480 J 38 2900 J 1.9 73 J 0.97 2.9 J
Total PAH 17 NE NE 1058.6 1570 1059.6 59.61 13.404 17.52 6392 42.02 33080 8802 259 83800 23.04 2362.8 14.403 36.43 
Other SVOCs (mg/kg)
Bis(2-ethylhexyl)phthalate NE NE 61 U 61 U 33 U 0.44 J 0.31 U 1.2 U 190 U 0.57 UJ 1400 U 330 U 3.3 U 3000 U 1.4 73 U 0.23 J 1.3 
Butyl benzyl phthalate NE NE 61 U 61 U 33 U 1.3 U 0.31 U 1.2 U 190 U 0.57 U 1400 U 330 U 3.3 U 3000 U 0.29 U 73 U 0.32 U 0.31 U
Carbazole NE NE 61 U 61 U 33 U 0.26 J 0.31 U 1.2 U 190 U 0.14 J 1400 U 330 U 2.7 J 3000 U 0.15 J 73 U 0.097 J 0.19 J
Dibenzofuran 7 59 4.4 J 6.6 J 4.2 J 1.3 U 0.31 U 1.2 U 24 J 0.14 J 120 J 41 J 1.8 J 370 J 0.14 J 9.6 J 0.068 J 0.092 J
4-Methylphenol (p-Cresol) 0.33 100 61 U 61 U 33 U 1.3 U 0.31 U 1.2 U 190 U 0.57 U 1400 U 330 U 3.3 U 3000 U 0.29 U 73 U 0.32 U 0.038 J
Pentachlorophenol 0.8 6.7 380 U 380 U 210 U 8 U 1.9 U 7.5 U 1200 U 1.4 U 3500 U 810 U 21 U 19000 U 1.8 U 460 U 2 U 2.3 
Total SVOCs NE NE 1063 1576.6 1063.8 60.31 13.404 17.52 6416 42.3 33200 8843 263.5 84170 24.73 2372.4 14.798 40.35 
PCBs (mg/kg)
Aroclor 1242 NE NE 0.019 U 0.019 U NA 0.02 U 0.019 U NA NA 0.018 U NA NA 0.021 U NA 0.018 UJ NA 0.04 U 0.019 U
Aroclor 1254 NE NE 0.019 U 0.019 U NA 0.02 U 0.019 U NA NA 0.018 U NA NA 0.021 U NA 0.018 UJ NA 0.04 U 0.019 U
Aroclor 1260 NE NE 0.019 U 0.019 U NA 0.02 U 0.016 J NA NA 0.018 UJ NA NA 0.021 U NA 0.018 UJ NA 0.04 U 0.019 U
Aroclor 1268 NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.54 NA
Total PCB Aroclors NE NE ND ND NA ND 0.016 NA NA ND NA NA ND NA ND NA 0.54 ND

Location:
Unrestricted 

SCO

Restricted-
Residential 

SCO

Parcel 2 [Block 2287 at 1]
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Table 2M - Detected Subsurface Soil Analytical Results - Parcel 2 IRM



Table 2M.  Detected Subsurface Soil Analytical Results - Removed During Parcel 2 IRM
Former Williamsburg Works MGP Site
Brooklyn, New York

Sample Name:
Sample Depth(ft bgs):

WW-MW-05 
(0.75-5)

Duplicate of
WW-MW-05 

(0.75-5)
WW-MW-05 

(12-13)
WW-MW-17 

(1-2)
WW-SB-03 

(3-5)

Duplicate of
WW-SB-03

(3-5)
WW-SB-03 

(20-22)
WW-SB-04 

(2-4)
WW-SB-04 

(18-20)

Duplicate of
WW-SB-04

(18-20)
WW-SB-05 

(3-5)
WW-SB-05 

(20-24)
WW-SB-07 

(3-5)
WW-SB-07 

(19-22)
WW-SB-09 

(2-4)
WW-SB-10 

(2-3)
Sample Date: 6/10/2009 6/10/2009 6/10/2009 6/8/2009 7/14/2009 7/14/2009 7/14/2009 10/5/2009 10/5/2009 10/5/2009 7/14/2009 7/14/2009 7/15/2009 7/15/2009 6/26/2009 6/26/2009

Location:
Unrestricted 

SCO

Restricted-
Residential 

SCO

Parcel 2 [Block 2287 at 1]

Pesticides (mg/kg)
Aldrin 0.005 0.097 0.0089 J 0.019 U NA 0.002 U 0.0019 U NA NA 0.0018 UJ NA NA 0.0021 U NA 0.0018 UJ NA 0.002 U 0.0019 UJ
alpha-BHC 0.02 0.48 0.0096 UJ 0.019 U NA 0.002 U 0.0019 U NA NA 0.0018 UJ NA NA 0.0022 JN NA 0.0018 U NA 0.002 U 0.0019 UJ
beta-BHC 0.036 0.36 0.026 J 0.018 J NA 0.002 U 0.0019 U NA NA 0.0032 JN NA NA 0.0021 U NA 0.0018 UJ NA 0.002 U 0.0023 JN
gamma-BHC 0.1 1.3 0.0096 UJ 0.019 UJ NA 0.002 U 0.0019 U NA NA 0.004 JN NA NA 0.0021 U NA 0.0018 UJ NA 0.002 U 0.0087 J
delta-BHC 0.04 100 0.0043 J 0.019 UJ NA 0.002 U 0.0019 U NA NA 0.0018 UJ NA NA 0.0021 U NA 0.0018 UJ NA 0.002 U 0.0073 J
alpha-chlordane 0.094 4.2 0.011 JN 0.019 U NA 0.002 U 0.0019 U NA NA 0.0018 UJ NA NA 0.0021 U NA 0.0018 UJ NA 0.002 U 0.0019 UJ
gamma-Chlordane NE NE NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
gamma-Chlordane NE NE 0.012 JN 0.019 U NA 0.002 U 0.0019 U NA NA 0.0018 UJ NA NA 0.0035 J NA 0.0018 UJ NA 0.002 U 0.0039 JN
4,4-DDD 0.0033 13 0.019 U 0.037 U NA 0.0038 UJ 0.0038 U NA NA 0.0035 UJ NA NA 0.004 U NA 0.0036 UJ NA 0.0039 U 0.0038 UJ
4,4'-DDE 0.0033 8.9 0.019 U 0.037 U NA 0.0038 U 0.0038 U NA NA 0.0032 J NA NA 0.004 UJ NA 0.0036 U NA 0.0039 U 0.0038 UJ
4,4'-DDT 0.0033 7.9 0.35 J 0.42 J NA 0.0038 UJ 0.0038 UJ NA NA 0.014 J NA NA 0.004 U NA 0.0036 UJ NA 0.01 J 0.0038 UJ
Dieldrin 0.005 0.2 0.019 UJ 0.043 J NA 0.00078 J 0.0038 U NA NA 0.0097 J NA NA 0.004 U NA 0.0036 U NA 0.0022 J 0.0039 J
Endosulfan I 2.4 24 0.0096 U 0.019 U NA 0.002 U 0.0019 U NA NA 0.0018 UJ NA NA 0.0021 U NA 0.0018 UJ NA 0.0027 JN 0.0019 UJ
Endosulfan II 2.4 24 0.019 U 0.037 U NA 0.0038 U 0.0038 U NA NA 0.004 J NA NA 0.004 U NA 0.0036 UJ NA 0.0039 U 0.0038 UJ
Endosulfan sulfate 2.4 24 0.18 J 0.21 NA 0.0038 U 0.0038 U NA NA 0.0035 UJ NA NA 0.0046 JN NA 0.0036 UJ NA 0.0039 U 0.0038 UJ
Endrin 0.014 11 0.019 UJ 0.037 U NA 0.0038 U 0.0038 U NA NA 0.01 J NA NA 0.013 J NA 0.0036 UJ NA 0.0099 0.0038 UJ
Endrin aldehyde NE NE 0.065 JN 0.041 JN NA 0.0038 UJ 0.0038 U NA NA 0.011 JN NA NA 0.022 J NA 0.0024 J NA 0.024 J 0.012 JN
Endrin ketone NE NE 0.019 U 0.037 U NA 0.0038 U 0.0059 J NA NA 0.0035 U NA NA 0.004 U NA 0.0036 UJ NA 0.074 0.0038 UJ
Heptachlor 0.042 2.1 0.0096 UJ 0.019 UJ NA 0.00085 J 0.0019 U NA NA 0.0054 J NA NA 0.0021 U NA 0.0018 UJ NA 0.002 U 0.0019 J
Heptachlor epoxide NE NE 0.0096 UJ 0.019 U NA 0.0032 J 0.0019 U NA NA 0.0018 UJ NA NA 0.0021 U NA 0.0018 UJ NA 0.007 J 0.0019 UJ
Methoxychlor NE NE 0.28 J 0.19 U NA 0.02 UJ 0.019 UJ NA NA 0.018 UJ NA NA 0.021 U NA 0.018 UJ NA 0.02 U 0.021 J
Herbicides (mg/kg)
Silvex 3.8 100 0.023 U 0.023 U NA 0.024 U 0.025 U NA NA 0.021 UJ NA NA 0.022 U NA 0.023 U NA 0.027 U 0.022 U
Metals (mg/kg)
Aluminum NE NE 6230 7010 7180 7960 5530 4970 8910 7420 3090 3230 6160 1850 6220 5170 5260 6040 
Antimony NE NE 4.6 UJ 4.6 UJ 4.9 UJ 4.8 UJ 4.6 UJ 4.6 UJ 5.6 UJ 4.2 UJ 5.3 UJ 5 UJ 4.9 UJ 3.2 J 4.3 UJ 5.6 UJ 4.8 UJ 4.7 UJ
Arsenic 13 16 3.6 J 3.3 J 2.7 J 4.1 J 16.2 J 25.4 J 13.7 J 10.1 21.7 14.9 9.7 J 30 J 7 J 6.9 J 20.4 J 7.6 J
Barium 350 400 56.1 64.6 39.7 55.3 547 683 63.7 83 J 132 J 151 J 95.3 328 111 1760 81.9 J 57.3 J
Beryllium 7.2 72 0.56 J 0.57 J 0.47 J 0.57 J 0.26 J 0.23 J 0.42 J 0.4 J 0.23 J 0.25 J 0.39 J 0.55 J 0.31 J 0.31 J 0.47 J 0.31 J
Cadmium 2.5 4.3 1.4 U 1.4 U 1.5 U 1.5 U 1.4 U 1.4 UJ 1.7 U 1.3 UJ 9.2 J 1.3 J 1.5 UJ 1.7 U 1.3 UJ 1.7 UJ 1.5 U 1.4 U
Calcium NE NE 1670 1510 1040 8600 35900 40500 59300 73800 46000 J 22300 J 23500 22000 77800 63400 22500 J 30900 J
Chromium NE NE 15.6 18.6 19.9 21.7 45.7 37.1 14.7 13.5 J 12.2 J 14.2 J 11 7.6 11.6 11.1 10.7 J 13.9 J
Cobalt NE NE 8.1 J 8.3 J 5.7 J 7.3 J 6.9 7.6 J 4.3 6.6 3.5 4.9 J 5.5 J 7.7 6.6 J 2.6 J 4.2 5.5 
Copper 50 270 28.8 39.9 17.2 26 129 156 33.7 44 57.3 43.5 37.3 163 79.5 15 36.2 J 36.2 J
Iron NE NE 16300 17800 15300 18400 10500 J 32800 J 12800 J 17900 19500 30300 23000 J 18000 J 18000 J 7910 J 13000 17600 
Lead 63 400 109 J 116 J 108 J 299 J 1180 1550 305 161 858 900 180 901 286 313 129 J 903 J
Magnesium NE NE 2220 2510 2020 2930 7190 5400 5790 6820 10800 J 2610 J 2870 3200 21500 9140 2070 5010 
Manganese 1600 2000 324 355 314 345 163 229 290 253 183 J 454 J 406 92.2 286 366 190 409 
Mercury 0.18 0.81 0.12 0.11 0.016 J 0.91 0.32 0.49 0.61 0.19 0.13 J 0.88 J 0.2 0.46 0.7 1.2 0.74 J 0.57 J
Nickel 30 310 14.9 16.3 11.6 13.8 47.4 41.7 13.9 19.5 18.3 17.3 19.6 16 20.6 11.6 11.4 J 17.3 J
Potassium NE NE 1070 1290 710 1010 743 J 659 J 961 J 1350 J 367 J 621 J 973 J 576 J 1220 J 1040 J 844 J 720 J
Selenium 3.9 180 10.4 UJ 10.6 UJ 11.2 UJ 11 UJ 10.4 U 10.4 UJ 12.6 U R R R 11.2 UJ 10.3 J 9.8 UJ 12.8 UJ 11 UJ 10.7 UJ
Silver 2 180 1.4 U 0.087 J 1.5 U 1.5 U 0.31 J 0.22 J 0.21 J 0.92 J 0.43 J 1.5 UJ 0.24 J 0.85 J 0.37 J 1.7 UJ 0.21 J 0.38 J
Sodium NE NE 1320 1300 1210 358 69.1 U 69.4 U 84.1 U 1770 1370 1420 75 U 84.8 U 65.1 U 85 U 401 J 1020 J
Thallium NE NE 4.2 U 4.2 U 4.5 U 1.7 J 4.1 U 4.2 U 5 U 3.8 UJ 4.8 UJ 4.5 UJ 4.5 U 5.1 U 3.9 U 5.1 U 4.4 U 4.3 U
Vanadium NE NE 23.8 27 18.1 22.3 14.7 15.8 19.5 19.4 J 11.3 J 12.8 J 17.5 10.5 30 13.3 16.2 J 17.1 J
Zinc 109 10000 64.3 78.9 29.6 81.2 928 954 112 94.8 1900 J 381 J 95.9 651 291 720 59.4 J 90.6 J
Cyanides (mg/kg)
Free Cyanide NE NE 0.226 U 0.222 U 0.25 U 0.235 U 0.228 U 0.219 U 1.56 0.209 UJ 0.334 J 0.12 J 0.245 U 0.277 0.217 U 0.27 U 0.233 U 0.359 
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Table 2M.  Detected Subsurface Soil Analytical Results - Removed During Parcel 2 IRM
Former Williamsburg Works MGP Site
Brooklyn, New York

Sample Name:
Sample Depth(ft bgs):

Sample Date:
BTEX (mg/kg)
Benzene 0.06 4.8
Toluene 0.7 100
Ethylbenzene 1 41
Total Xylene 0.26 100
Total BTEX NE NE
Other VOCs (mg/kg)
Acetone 0.05 100
Carbon disulfide NE NE
Chloromethane NE NE
cis-1,2-Dichloroethene 0.25 100
Styrene NE NE
Tetrachloroethene (PCE) 1.3 19
Trichloroethene (TCE) 0.47 21
Total VOCs NE NE
PAHs (mg/kg)
Acenaphthene 20 100
Acenaphthylene 100 100
Anthracene 100 100
Benz[a]anthracene 1 1
Benzo[a]pyrene 1 1
Benzo[b]fluoranthene 1 1
Benzo[g,h,i]perylene 100 100
Benzo[k]fluoranthene 0.8 3.9
Chrysene 1 3.9
Dibenz[a,h]anthracene 0.33 0.33
Fluoranthene 100 100
Fluorene 30 100
Indeno[1,2,3-cd]pyrene 0.5 0.5
2-Methylnaphthalene NE NE
Naphthalene 12 100
Phenanthrene 100 100
Pyrene 100 100
Total PAH 17 NE NE
Other SVOCs (mg/kg)
Bis(2-ethylhexyl)phthalate NE NE
Butyl benzyl phthalate NE NE
Carbazole NE NE
Dibenzofuran 7 59
4-Methylphenol (p-Cresol) 0.33 100
Pentachlorophenol 0.8 6.7
Total SVOCs NE NE
PCBs (mg/kg)
Aroclor 1242 NE NE
Aroclor 1254 NE NE
Aroclor 1260 NE NE
Aroclor 1268 NE NE
Total PCB Aroclors NE NE

Location:
Unrestricted 

SCO

Restricted-
Residential 

SCO

N. 11th St. ROW N. 11th St. ROW

WW-SB-11 
(1-2)

WW-SB-23 
(1-4)

WW-SB-24 
(4-5)

WW-TP-01 
(2-2.5)

Duplicate of
WW-TP-01 

(2-2.5)
WW-TP-02 

(2-2.5)
WW-TP-03 

(3.5-4)
WW-TP-04 

(4.5-5)
WWTP-05 

(6-6.5)
WWTP-06 

(6-6.5)
WW-MW-06 

(0.5-1.5)
WW-MW-08 

(2-5)
6/25/2009 7/16/2009 7/16/2009 10/29/2009 10/29/2009 10/29/2009 10/29/2009 10/27/2009 10/28/2009 10/26/2009 6/17/2009 6/19/2009

0.00096 J 0.0031 J 0.00073 J 0.041 0.013 J 0.0059 UJ 0.48 J 0.033 0.098 0.0074 U 0.0051 U 2.8 
0.0058 U 0.0064 U 0.0059 U 0.0062 U 0.006 U 0.0059 U 0.031 U 0.0063 U 0.032 U 0.0074 U 0.0051 U 4.1 
0.0058 U 0.018 0.0059 U 0.016 0.002 J 0.0059 U 0.09 J 0.023 1.1 0.0074 U 0.0051 U 7.2 
0.0058 U 0.0028 J 0.0059 U 0.016 0.0033 J 0.0013 J 0.51 J 0.0076 0.45 0.0074 U 0.0051 U 8.9 
0.00096 0.0239 0.00073 0.073 0.0183 0.0013 1.08 0.0636 1.648 ND ND 23 

0.023 U 0.026 UJ 0.024 UJ 0.025 UJ 0.024 UJ 0.024 U 0.13 UJ 0.025 UJ 0.13 U 0.03 U 0.039 J 1.6 U
0.0058 U 0.0038 J 0.0059 U 0.0062 UJ 0.006 U 0.0059 UJ 0.031 U 0.0063 U 0.032 UJ 0.0074 U 0.0051 U 0.28 J
0.0058 U 0.0064 U 0.0059 U 0.0062 U 0.006 U 0.0059 U 0.031 U 0.0063 U 0.032 U 0.0074 U 0.0051 U 0.63 U
0.0058 U 0.0064 U 0.0059 U 0.0062 U 0.006 U 0.0059 U 0.031 U 0.0063 U 0.032 U 0.0074 U 0.0051 U 0.63 U
0.0058 U 0.0064 U 0.0059 U 0.00047 J 0.006 U 0.0059 U 0.031 U 0.0063 U 0.0062 J 0.0074 U 0.0051 U 0.52 J
0.001 J 0.0064 U 0.0059 U 0.0062 U 0.006 U 0.0059 U 0.031 U 0.0063 U 0.032 U 0.0074 U 0.0051 U 0.63 U

0.0058 U 0.0064 U 0.0059 U 0.0062 U 0.006 U 0.0059 U 0.031 U 0.0063 U 0.032 U 0.0074 U 0.0051 U 0.63 U
0.00196 0.0277 0.00073 0.07347 0.0183 0.0013 1.08 0.0636 1.6542 ND 0.039 23.8 

0.068 J 2.1 0.16 J 0.83 4.8 J 1.6 UJ 7.4 5.9 25 0.4 U 0.15 J 21 
1.6 8.6 2.1 0.85 2 J 1.6 U 0.37 J 2.2 5.4 J 0.4 U 2.9 6.8 
0.9 4.4 0.74 1.3 14 J 1.6 UJ 9.3 2.6 6.5 J 0.4 U 1 9.7 
3.2 11 2.4 1.8 20 J 0.11 J 16 3.4 5.9 J 0.043 J 2.1 11 
4.2 9.6 4 2.6 22 J 1.6 UJ 17 6 11 0.055 J 3.6 J 18 
3.9 10 3.7 2.1 23 J 1.6 UJ 17 4.4 8.9 0.4 U 3.1 J 14 
4.2 10 3.1 2 12 J 1.6 UJ 12 3.8 10 0.045 J 1.7 J 9.2 J
1.4 4.3 1.3 0.7 9.1 J 1.6 UJ 6.2 1.7 2.9 J 0.4 U 1.1 J 5.6 J
3.5 11 2.4 2 19 J 0.26 J 15 4.3 8.4 0.064 J 2.4 12 
1.1 3.7 0.93 0.44 J 3 J 1.6 U 3 J 1.1 2.3 J 0.4 U 0.57 J 6 J
4.5 13 2.7 3.2 J 48 J 0.17 J 30 4 8.3 0.056 J 2 15 

0.17 J 4.2 0.3 J 0.89 6.9 J 1.6 UJ 5.2 2.6 11 0.4 U 0.28 12 
4.2 10 3.4 2 J 12 J 1.6 UJ 13 4 9.7 0.035 J 2 J 13 

0.14 J 3.7 0.36 0.75 1.4 J 0.11 J 1.6 J 0.31 J 35 0.017 J 0.37 9.3 
0.25 J 6.3 0.31 U 2.7 J 3.1 J 1.6 U 5.6 1.7 100 0.4 U 0.64 32 

1.8 10 1.9 4.3 J 50 J 1.6 UJ 29 6.9 23 0.4 U 0.96 33 
6 22 3.1 5.7 39 J 0.3 J 37 9.1 16 0.084 J 2.3 23 

41.128 143.9 32.59 34.16 289.3 0.95 224.67 64.01 289.3 0.399 27.17 250.6 

0.073 J 1.7 0.076 J 0.67 U 3.2 U 1.6 U 3.4 U 0.68 U 7 U 0.4 U 0.21 J 6.6 U
0.62 U 1.7 U 0.31 U 0.67 U 3.2 U 1.6 U 3.4 U 0.68 U 7 U 0.4 U 0.016 J 6.6 U
0.14 J 0.51 J 0.23 J 0.27 J 2.6 J 1.6 U 4.3 0.21 J 0.82 J 0.4 U 0.13 J 0.39 J

0.075 J 0.97 J 0.18 J 0.32 J 2.8 J 1.6 U 2.9 J 0.4 J 1.3 J 0.4 U 0.069 J 1.2 J
0.62 U 1.7 U 0.31 U 0.67 U 3.2 U 1.6 U 3.4 U 0.68 U 7 U 0.4 U 0.021 J 6.6 U
3.9 U 11 U 2 U 1.7 UJ 8 U 4 U 8.4 U 1.7 U 17 U 0.99 U 1.7 UJ 41 U

41.416 147.08 33.076 34.75 294.7 0.95 231.87 64.62 291.42 0.399 27.616 252.19 

0.019 U 0.11 U 0.02 U 0.021 U 0.02 U 0.02 UJ 0.024 J 0.021 U 0.022 U 0.025 U 0.017 UJ 0.021 UJ
0.019 U 0.11 U 0.02 U 0.021 U 0.02 U 0.02 UJ 0.02 J 0.021 U 0.022 U 0.025 U 0.098 J 0.021 UJ
0.019 U 0.11 U 0.02 U 0.021 UJ 0.03 J 0.0037 J 0.015 J 0.021 U 0.022 U 0.025 U 0.056 J 0.021 UJ

NA NA NA NA 0.034 NA NA NA NA NA NA NA
ND ND ND ND 0.064 0.0037 0.059 ND ND ND 0.154 ND

Adjacent to Parcel 2
Parcel 2 [Block 2287 at 1]
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Table 2M.  Detected Subsurface Soil Analytical Results - Removed During Parcel 2 IRM
Former Williamsburg Works MGP Site
Brooklyn, New York

Sample Name:
Sample Depth(ft bgs):

Sample Date:

Location:
Unrestricted 

SCO

Restricted-
Residential 

SCO

Pesticides (mg/kg)
Aldrin 0.005 0.097
alpha-BHC 0.02 0.48
beta-BHC 0.036 0.36
gamma-BHC 0.1 1.3
delta-BHC 0.04 100
alpha-chlordane 0.094 4.2
gamma-Chlordane NE NE
gamma-Chlordane NE NE
4,4-DDD 0.0033 13
4,4'-DDE 0.0033 8.9
4,4'-DDT 0.0033 7.9
Dieldrin 0.005 0.2
Endosulfan I 2.4 24
Endosulfan II 2.4 24
Endosulfan sulfate 2.4 24
Endrin 0.014 11
Endrin aldehyde NE NE
Endrin ketone NE NE
Heptachlor 0.042 2.1
Heptachlor epoxide NE NE
Methoxychlor NE NE
Herbicides (mg/kg)
Silvex 3.8 100
Metals (mg/kg)
Aluminum NE NE
Antimony NE NE
Arsenic 13 16
Barium 350 400
Beryllium 7.2 72
Cadmium 2.5 4.3
Calcium NE NE
Chromium NE NE
Cobalt NE NE
Copper 50 270
Iron NE NE
Lead 63 400
Magnesium NE NE
Manganese 1600 2000
Mercury 0.18 0.81
Nickel 30 310
Potassium NE NE
Selenium 3.9 180
Silver 2 180
Sodium NE NE
Thallium NE NE
Vanadium NE NE
Zinc 109 10000
Cyanides (mg/kg)
Free Cyanide NE NE

N. 11th St. ROW N. 11th St. ROW

WW-SB-11 
(1-2)

WW-SB-23 
(1-4)

WW-SB-24 
(4-5)

WW-TP-01 
(2-2.5)

Duplicate of
WW-TP-01 

(2-2.5)
WW-TP-02 

(2-2.5)
WW-TP-03 

(3.5-4)
WW-TP-04 

(4.5-5)
WWTP-05 

(6-6.5)
WWTP-06 

(6-6.5)
WW-MW-06 

(0.5-1.5)
WW-MW-08 

(2-5)
6/25/2009 7/16/2009 7/16/2009 10/29/2009 10/29/2009 10/29/2009 10/29/2009 10/27/2009 10/28/2009 10/26/2009 6/17/2009 6/19/2009

Adjacent to Parcel 2
Parcel 2 [Block 2287 at 1]

0.0019 U 0.012 J 0.002 UJ 0.01 U 0.002 U 0.0099 U 0.01 U 0.011 U 0.011 U 0.0025 U 0.0017 U 0.0021 U
0.0019 U 0.022 UJ 0.002 U 0.01 U 0.002 U 0.0099 U 0.01 U 0.011 U 0.011 U 0.0025 U 0.0017 U 0.0084 JN
0.0019 U 0.042 J 0.002 UJ 0.01 U 0.002 U 0.0099 U 0.012 JN 0.011 U 0.011 0.0025 U 0.0014 J 0.012 J
0.0019 U 0.022 UJ 0.002 UJ 0.01 U 0.002 U 0.0099 U 0.01 U 0.011 U 0.011 U 0.0025 U 0.0017 UJ 0.0022 JN
0.0019 UJ 0.012 J 0.002 UJ 0.01 U 0.002 U 0.0099 U 0.0056 J 0.011 U 0.011 U 0.0025 U 0.0014 J 0.0021 UJ
0.0019 U 0.022 UJ 0.002 UJ 0.01 U 0.0044 J 0.0099 U 0.01 U 0.011 U 0.011 U 0.0025 U 0.0019 J 0.0021 UJ

NA NA NA NA NA NA NA NA NA NA NA NA
0.0019 U 0.022 UJ 0.002 UJ 0.01 U 0.0037 J 0.0099 U 0.01 U 0.011 U 0.011 U 0.0025 U 0.0027 JN 0.0029 J
0.0038 UJ 0.29 JN 0.0038 UJ 0.02 U 0.0018 J 0.019 U 0.02 U 0.021 U 0.021 U 0.0049 UJ 0.015 JN 0.0041 UJ
0.0038 U 0.32 JN 0.0038 U 0.02 U 0.005 J 0.019 U 0.02 U 0.021 U 0.021 U 0.0049 U 0.0036 JN 0.0041 UJ
0.015 JN 0.24 J 0.0038 UJ 0.02 U 0.0033 J 0.019 U 0.02 U 0.021 U 0.02 J 0.0049 U 0.0034 UJ 0.051 J
0.0038 UJ 0.15 JN 0.0038 U 0.02 U 0.0012 J 0.019 U 0.02 U 0.021 U 0.021 U 0.0049 U 0.0034 U 0.0041 UJ
0.0019 U 0.15 JN 0.002 UJ 0.01 U 0.002 U 0.0099 U 0.01 U 0.011 U 0.011 U 0.0025 U 0.0017 U 0.0021 UJ
0.0038 UJ 0.15 JN 0.0038 UJ 0.02 U 0.0039 U 0.019 U 0.02 U 0.021 U 0.021 U 0.0049 U 0.011 JN 0.0041 U
0.0051 JN 0.042 UJ 0.0038 UJ 0.018 J 0.0039 UJ 0.019 U 0.02 U 0.021 U 0.022 J 0.0049 UJ 0.0034 U 0.0041 UJ
0.0046 J 0.16 J 0.0038 UJ 0.02 U 0.0039 U 0.019 U 0.02 U 0.021 U 0.021 0.0049 U 0.0034 U 0.013 J
0.0038 U 0.021 U 0.029 J 0.02 UJ 0.019 UJ 0.019 UJ 0.02 UJ 0.021 U 0.021 UJ 0.0049 UJ 0.023 J 0.0041 U
0.011 JN 0.042 UJ 0.0038 UJ 0.02 U 0.0039 U 0.019 U 0.02 U 0.021 U 0.021 U 0.0049 U 0.0034 U 0.0041 U
0.0019 U 0.022 UJ 0.002 UJ 0.01 U 0.002 U 0.0099 U 0.01 U 0.011 U 0.011 U 0.0025 U 0.0017 UJ 0.0021 U
0.0019 U 0.022 UJ 0.002 UJ 0.01 U 0.002 U 0.0099 U 0.01 U 0.011 U 0.011 U 0.0025 U 0.0091 0.0021 UJ
0.019 U 0.29 JN 0.02 UJ 0.1 U 0.02 U 0.099 U 0.1 U 0.11 U 0.11 U 0.025 U 0.017 U 0.021 U

0.022 U 0.13 U 0.025 U 0.018 0.023 U 0.022 U 0.12 U 0.025 U 0.0065 0.028 U 0.023 U 0.014 

7050 6510 7930 8680 9630 J 5440 J 8050 6570 4110 2100 4850 J 6800 J
2.3 J 5 UJ 4.8 UJ 4.9 UJ 4.7 UJ 4.7 UJ 5.2 UJ 5.1 UJ 5.3 UJ 6 UJ 4 UJ 5 UJ

20.5 J 6.9 J 7.9 J 5.6 J 9.7 J 3.3 J 5.4 J 9.3 J 8.4 J 7.6 UJ 5.1 J 6.6 J
168 J 83.1 122 125 157 J 34 J 361 194 63.8 394 65.3 J 71.4 J
0.42 J 0.34 J 0.49 J 0.54 J 0.49 J 0.23 J 0.48 J 0.32 J 0.25 J 0.1 J 0.42 J 0.7 J
0.8 J 1.5 U 1.5 U 1.5 U 1.4 U 1.4 UJ 1.6 UJ 1.6 UJ 1.6 U 1.8 UJ 0.25 J 1.5 U

6690 J 15900 19700 14100 J 15800 J 89200 J 59100 J 57700 J 9760 J 103000 J 60600 J 1200 J
18.3 J 15.3 16.4 15.4 17.5 J 9.1 J 11 9.3 21.7 5.7 11.3 J 13.2 J

7.4 4.6 7.4 8.1 8 J 4.1 J 4 3.6 5.7 14.9 6.2 J 6.7 J
102 J 43.8 50.9 46.5 67 61 87.9 256 47 84.3 88.1 38.2 

20100 21500 J 17800 J 15500 19200 13700 10900 11000 15900 24400 11300 J 20900 J
2140 J 198 503 401 450 J 79.9 J 280 904 203 2980 176 314 
3340 2860 3850 8310 J 5530 J 41500 J 4990 J 6390 J 6040 J 1990 J 22800 J 1740 J
413 203 351 245 335 J 179 J 258 470 158 84.8 165 J 141 J
1.3 J 0.26 0.43 1.2 J 0.49 J 0.099 J 0.47 J 0.32 J 0.93 J 0.23 J 0.64 0.35 

18.7 J 14 20.7 26.4 28.7 J 8.9 J 12.1 11.7 51.3 12.3 16.1 J 14.5 J
1540 J 1070 J 1420 J 1350 J 1380 J 882 J 1390 J 1210 J 518 J 593 J 599 J 562 J
10.5 U 11.5 U 11 U 11.1 UJ 10.7 UJ 10.7 UJ 11.7 UJ 11.6 UJ 11.9 UJ 13.5 UJ R R
0.61 J 0.12 J 0.21 J 0.11 J 0.094 J 1.4 UJ 1.6 UJ 1.6 UJ 1.6 U 0.16 J 0.11 J 1.5 U
363 J 76.3 U 73.1 U 828 J 1110 J 606 J 2440 J 1940 J 1350 J 4760 J 218 320 
4.2 UJ 4.6 U 4.4 U 4.4 UJ 4.3 UJ 4.3 UJ 4.7 UJ 4.7 UJ 4.8 UJ 5.4 UJ 1.1 J 4.6 U
24.2 J 23 21.5 22.8 24.6 28.4 21.2 16.6 17 6.4 J 25.2 J 18.2 J
458 J 135 158 175 J 205 J 83.5 J 307 J 171 J 97.4 J 570 J 478 J 120 J

0.228 U 0.153 J 0.231 U 0.245 U 0.235 U 0.231 U 0.245 U 0.247 U 0.257 U 0.297 U 0.204 U 0.247 U
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Table 2M - Detected Subsurface Soil Analytical Results - Parcel 2 IRM



Table 2M.  Detected Subsurface Soil Analytical Results - Removed During Parcel 2 IRM
Former Williamsburg Works MGP Site
Brooklyn, New York

Notes:

Analytes in blue are not detected in any sample

mg/kg - milligrams/kilogram or parts per million (ppm)

BTEX - benzene, toluene, ethylbenzene, and xylenes

VOCs - volatile organic compounds

PAHs - polycyclic aromatic hydrocarbons

SVOCs - semivolatile organic compounds

PCBs - polychlorinated biphenyls

Total BTEX, Total VOCs, Total PAHs, Total SVOCs, and Total PCBs are calculated using detects only.

6 NYCRR - New York State Register and Official Compilation of Codes, Rules and Regulations of the State of New York

NE - not established

NA - not analyzed

ND - not detected; total concentrations are listed as ND because no analytes are detected in the group

Bolding indicates a detected concentration

Gray shading and bolding indicates that the detected result value exceeds the Unrestricted SCO

Yellow shading and bolding indicates that the detected result value exceeds the Restricted Residential SCO

Validation Qualifiers:

J - estimated value

JN - analyte is presumptively present at an approximated quantity

U - indicates not detected to the reporting limit 

UJ - not detected at or above the reporting limit shown and the reporting limit is estimated

R - rejected

g y p ,
Acenaphthylene, Anthracene, Benz[a]anthracene, Benzo[a]pyrene, 

Comparison of detected results are performed against one or more of the following 
NYCRR Chapter IV Part 375-6 Soil Cleanup Objectives (SCO)s: Unrestricted Use
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Table 3M.  Detected Groundwater Analytical Results - Removed During Parcel 2 IRM
Former Williamsburg Works MGP Site
Brooklyn, New York

Sample Name: WW-SB-03 WW-SB-05 WW-SB-07
Sample Depth (feet): (5-10) (3-8) (2.5-7.5)

Sample Date: 7/14/2009 7/15/2009 7/15/2009
BTEX (ug/L)
Benzene 1 3700 3000 19000 
Toluene 5 110 J 1600 3300 
Ethylbenzene 5 3000 1300 2300 
Total Xylene 5 1800 1600 2400 
Total BTEX NE 8610 7500 27000
Other VOCs (ug/L)
Styrene 5 200 U 120 U 240 J
Total VOCs NE 8610 7500 27240
PAHs (ug/L)
Acenaphthene 20* 86 J 240 J 190 J
Fluorene 50* 400 U 86 J 800 U
Naphthalene 10* 5800 5200 8700 
Phenanthrene 50* 400 U 110 J 800 U
Total PAHs NE 6266 6533 9830
Other SVOCs (ug/L)
2-Methylphenol (o-Cresol) 1 400 U 34 J 800 U
4-Methylphenol (p-Cresol) 1 400 U 46 J 800 U
Total SVOCs NE 6266 6613 9830
PCBs (ug/L)
Totoal PCBs NE ND ND ND
Pesticides (ug/L)
beta-BHC 0.04 0.092 JN 0.05 U 0.05 UJ
delta-BHC 0.04 0.084 J 0.05 U 0.05 UJ
Heptachlor epoxide 0.03 0.04 J 0.05 U 0.05 UJ
Herbicides (ug/L)
Total Herbicides NE ND ND ND
Total Metals (ug/L)
Arsenic 25 17.6 J 35.2 16.4 
Barium 1000 3440 131 405 
Iron 300 21100 1630 8010 
Lead 25 189 133 479 
Magnesium 35000* 208000 11100 11400 
Manganese 300 331 211 1210 
Sodium 20000 3290000 J 562000 J 1600000 J
Cyanides (ug/L)
Total Cyanide 200 517 166 319 

Location: 

NYS AWQS

Parcel 2 [Block 2287 ot 1]
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Table 3M.  Detected Groundwater Analytical Results - Removed During Parcel 2 IRM
Former Williamsburg Works MGP Site
Brooklyn, New York

Notes:
ug/L - micrograms per liter or parts per billion (ppb)
BTEX - benzene, toluene, ethylbenzene, and xylenes
VOCs - volatile organic compounds
PAHs - polycyclic aromatic hydrocarbons
PCBs - polychlorinated biphenyls
SVOCs - semivolatile organic compounds

Total BTEX, Total VOCs, Total PAHs, Total SVOCs and Total PCBs are calculated using detects only.
Total PAHs are calculated using the EPA16 list of analytes:  Acenaphthene, Acenaphthylene, Anthracene, 
Benz[a]anthracene, Benzo[a]pyrene, Benzo[b]fluoranthene, Benzo[g,h,i]perylene, Benzo[k]fluoranthene, Chrysene, 
Dibenz[a,h]anthracene, Fluoranthene, Fluorene, Indeno[1,2,3-cd]pyrene, Naphthalene, Phenanthrene, and Pyrene 

NYS AWQS - New York State Ambient Water Quality Standards and Guidance Values for GA groundwater
* indicates the value is a guidance value and not a standard

NE - not established
NA - not analyzed
ND - not detected; total concentration is listed as ND because no compounds were detected in the group

Bolding indicates a detected concentration
Gray shading indicates that the detected result value exceeds NYS AWQS

Validation Qualifiers:
J - estimated value
JN - analyte is presumptively present at an approximated quantity
U - indicates not detected to the reporting limit 
UJ - not detected at or above the reporting limit shown and the reporting limit is estimated

GEI Consultants, Inc., P.C.
Page 2 of 2

Project 093060
October 2023

B:\Working\NATIONAL GRID\093060 - WILLIAMSBURG\01_ADMIN\RI Report\20231031 Draft to NYSDEC\Appendices\App M - Removed During Parcel 2 IRM\Table 3M - Detected 
Groundwater Analytical Results - Parcel 2 IRM



GEI Consultants, Inc. DBA GEI Consultants Engineering, 
Geology, Architecture & Landscape Architecture 

Remedial Investigation Report 
K – Williamsburg Works 
Brooklyn, New York 
August 29, 2025

Appendix O 35 Kent Avenue SVI Building Inventory 





























GEI Consultants, Inc. DBA GEI Consultants Engineering, 
Geology, Architecture & Landscape Architecture 

Remedial Investigation Report 
K – Williamsburg Works 
Brooklyn, New York 
August 29, 2025

Appendix P NYSDEC National Heritage Correspondence 






	Appendix L - Forensic Assessment of Hydrocarbons – Williamsburg Former MGP Facility
	Appendix M - Parcel 2 RI Data for IRM Remediated Area
	Matrix A_02-14-2024_Pg1
	2.  No Further Action
	1.  No further action
	6.  MITIGATE
	5.  MONITOR
	4.  No further action
	9.  MITIGATE
	8.  MITIGATE
	7.  MITIGATE

	DRAFT Matrix A_051817_Pg2
	Matrix B_02-14-2024_Pg1
	2.  No Further Action
	1.  No further action
	6.  MITIGATE
	5.  MONITOR
	4.  No further action
	9.  MITIGATE
	8.  MITIGATE
	7.  MITIGATE

	DRAFT Matrix B_021317_Pg2
	Matrix C_02-14-2024_Pg1
	1.  No further action
	6.  MITIGATE
	4.  MONITOR
	9.  MITIGATE
	7.  MITIGATE

	DRAFT Matrix C_051817_Pg2
	Final Matrix D_02-12-2024_Pg1
	2.  No Further Action
	1.  No further action
	6.  MITIGATE
	5.  MONITOR
	4.  No further action
	9.  MITIGATE
	8.  MITIGATE
	7.  MITIGATE

	Final_ Matrix D_02-12-2024_Pg2
	Final Matrix E_02-12-2024_Pg1
	2.  No Further Action
	1.  No further action
	6.  MITIGATE
	5.  MONITOR
	4.  No further action
	9.  MITIGATE
	8.  MITIGATE
	7.  MITIGATE

	Final Matrix E_02-12-2024_Pg2
	Final Matrix F_02-12-2024_Pg1
	2.  No Further Action
	1.  No Further Action
	6.  MITIGATE
	5.  MONITOR
	4.  No Further Action
	9.  MITIGATE
	8.  MITIGATE
	7.  MITIGATE

	Final Matrix F_02-12-2024_Pg2

	Appendix N - NYSDEC National Heritage Correspondence
	Table 1M. Detected Surface Soil Analytical Results - Removed During Parcel 2 IRM
	Table 2M. Detected Subsurface Soil Analytical Results - Removed During Parcel 2 IRM
	Table 3M. Detected Groundwater Analytical Results - Removed During Parcel 2 IRM

	Appendix O - 35 Kent SVI Building Inventory 
	Appendix P - NYSDEC - National Heritage Correspondence



