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Soil  

1. The RIR should provide information on which substances exceed soil-to-groundwater MSCs 

and where those exceedances occur. [§250.408(d)]   

 

Updated soil results tables from the RIR (Table 4 - Summary of Surface Soil Sample 

Analytical Results and Table 5 - Summary of Subsurface Soil Sample Analytical Results) that 

include the PADEP soil-to-groundwater MSCs are attached. 

 

Groundwater  

2. Some of the most impacted monitoring wells are located in the northwest of AOI 3, near 

the Schuylkill River (S-280, S-382, and S-414). Shallow groundwater flow in this area was 

inferred to the southeast (Jun 2015) and to the east and southeast (Dec 2015).  There are 

no monitoring points between these impacted wells and the river. Groundwater elevations 

were ~0–1’. The average stage of the river is ~0.5’ (Appendix I). Evergreen should better 

determine groundwater flow in this area to determine if contamination is reaching the river.  

This will require further monitoring, and it may also involve the placement of additional 

monitoring wells closer to the river, piezometers near the river bank, a tidal study, and/or 

other actions.   

 

The most recently installed monitoring wells in the northwest corner of AOI 3 were 

advanced in areas as close to the river that were deemed safe and accessible per 

underground utilities and pipelines.  Additional groundwater monitoring in this area is 

planned per the response to Comment number 3 below.  Evergreen will evaluate the 

performance of a tidal study in the northwest portion of AOI 3. 

 

3. Certain wells appear to reflect increasing trends of benzene and MTBE, as described in 

Appendix I. DEP recommends more frequent sampling of those wells to better evaluate the 

trends.   

 

Evergreen is evaluating the monitoring wells that are included in the current annual 

sampling at the PES Refining Complex in order to address any data gaps that may exist.  

The AOI 3 monitoring wells with increasing benzene and MTBE trends will be considered as 

part of this evaluation. 
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4. Langan concluded that LNAPL in AOI 3 is “stable and immobile.” However, compared to 

some other recent reports submitted by Evergreen, there is little discussion and supporting 

information for this statement. For instance, there has been no evaluation of LNAPL 

transmissivity, use of the API model, or a lines-of-evidence assessment. DEP requests 

further evaluation and discussion of the LNAPL stability conclusions.   

 

Attached is a PDF of “Figure 10 - Apparent LNAPL Thickness” from the 2010 AOI 3 

SCR/RIR.  The 2010 LNAPL thickness figure shows similar aerial extent as what was 

presented in the 2017 RIR.  The northern LNAPL plume appears larger in the 2017 RIR 

figure because the original plume was extended across the AOI 3/AOI 4 boundary to include 

monitoring well S-282. LNAPL was present in S-282 in 2010; however, it was depicted as a 

separate plume in AOI 4.  In addition, monitoring well S-410 was installed in October 2015 

and found to contain LNAPL.  A plume is included for this well on the 2017 RIR figure.  

 

Also attached are LNAPL trend graphs (Figures G-1 through G-7) for select AOI-3 monitoring 

wells consisting of RW-2, S-5, S-19, S-60, S-113, S-285 and S-410.  The hydrograph 

displayed in Figure G-7 for monitoring well S-410 displays a recent increase in apparent 

LNAPL thickness; however, LNAPL is not always evident immediately after installation.  In 

general, LNAPL thickness fluctuations have been observed in monitoring and recovery wells 

throughout AOI 3.  However, as shown in Figures G-1 through G-7, the overall LNAPL 

thickness trend is stable, and the fluctuations can be attributed to water table fluctuation 

and variable pumping conditions. 

 

5. When was the RW-2 total fluids recovery system installed? 

 

The exact installation date of the RW-2 total fluids recovery system is not known, however; 

gauging data for the system recovery well dates back to 1997.  Also, the boring log states 

that RW-2 was installed in 1997.  The system at RW-2 was most likely installed around this 

time.  

 

Inhalation Pathway  

6. Please document conditions at the time of air sampling, including indoor and outdoor 

temperatures, weather conditions (e.g., wind, precipitation, barometric pressure changes), 

and building characteristics (HVAC operation, ventilation, etc.). 

 

All available information from the field sheets related to the indoor and outdoor air sampling 

events is attached. 
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7. Aerial images show dozens of trailers south and northeast of the central warehouse 

building.  Only two trailers were chosen for indoor air sampling. Explain how those two 

structures were selected. We request that Evergreen provide a listing of all trailers and 

other enclosed structures intended for human occupancy currently in AOI 3. Evergreen 

should document whether each structure is a potential VI receptor. (For instance, do the 

trailers have skirts which will cause an accumulation of vapors under the floors? Are they 

regularly occupied?)  For each structure an explanation should be provided of how the vapor 

intrusion pathway is being evaluated. We recommend that Evergreen collect additional 

representative data from multiple trailers if the exposure pathway for occupants may be 

complete. [§250.404(a), 408(a)] 

 

A table summarizing the buildings within AOI-3 is provided below.  

 

Occupied Structures in AOI-3 

Building Name Description VI Evaluation 

Central Warehouse (Bldg 3324) 

Warehouse with bay doors and 

office space - Occupied daily - 

only permanent structure in 

AOI-3 

Sampled (6 locations: 

AOI3-AI-16-002 through 

AOI3-AI-16-007) 

Contractor Processing Center  
Elevated trailer with skirt - 

Occupied daily 
Sampled (AOI3-AI-16-009) 

Contractor Facility Entrance Kiosk Open air kiosk - Occupied daily Not sampled - open air 

Contractor trailer area - north of 

warehouse 

Includes storage 

containers/trailers and elevated 

trailers with daily but 

intermittent use.  Five skirted. 

Sampled 1/5 skirted 

trailers (AOI3-AI-16-001) 

Contractor trailers - south of 

warehouse 

Trailers - some occupied daily.  

24 skirted. 

Sampled 1/24 skirted 

trailers (AOI3-AI-16-008) 

 

The sample from the trailer area south of the Central Warehouse was collected near the 

well with the highest groundwater concentration at/near the southeast corner of the area. 

This sample, AOI3-AI-16-008, was collected from the “TechSolv” trailer, which is the 
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largest footprint trailer in the southern portion of the area, was routinely occupied, and does 

have a metal skirt.  Most of the skirted trailers in the area south of the Central Warehouse 

are more routinely occupied during the day as some house PES employees in addition to 

contractors. 

 

In the area north of the Central Warehouse, there are only five trailers with skirts.  The 

trailers are solely contractor trailers that are occupied sporadically throughout the day.  The 

sample, AOI3-AI-16-001,  was collected from the health and safety trailer in the southern 

row of trailers, as this structure is more routinely occupied, although it did not have a metal 

“skirt”. 

 

The attached Trailer Location Figure illustrates which trailers have skirts.  It has previously 

been discussed that non-skirted trailers are not of VI concern.  The trailers located in the 

northwestern corner of this area do not have skirts (note that during Evergreen’s 

confirmation of the trailer construction in this area, there was a new trailer/structure [above 

ground, skirted, trailer-type] observed in the northwestern trailer area that was not marked 

and its use is unknown – this feature will be added to future sampling events if deemed 

necessary).  Evergreen feels that based on the number of trailers in the northern area with 

skirts (5 total), that one location (20% of skirted trailers sampled) was sufficient.  In the area 

south of the warehouse, there are 24 trailers with skirts, one of which was sampled.  

However, this trailer was considered to be the most likely to have VI concern based on 

proximity to groundwater impacts.  A second round of indoor air samples has already been 

collected and a summary letter from GHD is attached. Please note that this letter was 

prepared for informational purposes to provide a summary of data results only.  The data 

will be evaluated and incorporated in future Cleanup Plan documents along with additional 

sampling performed as needed. 

 

8. As noted in the report, some reporting levels in the indoor air sample analyses exceeded 

applicable screening values. If Evergreen will be using risk-based screening values rather 

than occupational criteria (PELs), then those exceedances will need to be addressed.  

 

Langan is preparing a Human Health Risk Assessment for the PES Refining Complex.  

Reporting limit exceedances of applicable screening values will be addressed in the HHRA 

as discussed in Section 11.0 "Conclusions and Recommendations", page 48, of the RIR.   
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9. DEP recommends that GHD and Evergreen obtain the full analytical data packages for the 

indoor air sampling and report the MDLs and the PQLs pursuant to §250.4(c)(2). Both 

1,2dibromoethane and naphthalene were nondetect in all samples, and the lab’s LOQs 

(which may equal the PQLs) exceeded DEP’s screening values. However, to attain a 

standard, concentrations for screening are not required to be less than PQLs (§250.701(c)). 

 

The analytical laboratories reported MDLs and PQLs in the data reports. Evergreen is 

working to obtain PQL information from all labs with regard to the air data.  Evergreen will 

revise the indoor air summary tables, as part of a future submittal, to show the PQLs 

reported by the analytical laboratories. 

 

10. The results of the outdoor air testing were presented in Section 5.9 and Table 9.  However, 

there was no discussion of those results. They were not compared to occupational criteria 

in the table. Evergreen should interpret the results and discuss if they will be screened, 

used in a risk assessment, or addressed through compliance with occupational criteria. 

 

Outdoor air data were collected as a point of reference to assist in the multiple lines of 

evidence evaluation of indoor air results. The results of the outdoor air samples will be 

discussed in the Human Health Risk Assessment for the PES Refining Complex.  Table 8 of 

the RIR has been updated with the applicable ACGIH TLVs and NIOSH RELs and is also 

attached.  Concentrations of constituents in outdoor air are below the applicable ACGIH 

TLVs and NIOSH RELs for all analytes. 

 

11. For future outdoor air sampling, DEP recommends the collection of a sample at an upwind 

location for context.  

 

Generally, Evergreen agrees that collecting outdoor air samples at upwind locations is a 

best practice. However, at locations that are at or near major water bodies it is not possible 

to situate outdoor air samples “upwind” because of sea and land breezes, where wind 

blows onshore during the day as the temperature rises and the wind blows offshore during 

the evening and when the temperature drops.  This was recently observed during outdoor 

air sampling along the river, where a 180-degree wind direction change was observed 

during placement of an ‘upwind’ sampler.  Therefore, the outdoor air samples have been 

located to be central to an AOI to reflect the typical outdoor air concentrations in an area, or 

above LNAPL plumes, and/or adjacent to buildings where indoor air samples are collected.  

The data can then be used in a multiple lines of evidence evaluation of potential vapor 

intrusion. 
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Exposure Pathways  

12. In the July 2015 PNDI review, DCNR identified one endangered species and one special 

concern species.  Further ecological evaluation is required for these two plant species. 

[§250.402(d)]   

 

Evergreen will conduct an ecological evaluation for the Special Concern Species 

Waterhemp Ragweed (Amaranthus cannabinus) and the Endangered Walter's Barnyard-

grass (Echinochloa walteri). 

 

13. The Pennsylvania Fish and Boat Commission identified the eastern redbelly turtle and the 

Atlantic sturgeon as species of concern in the vicinity of AOI 3. AECOM’s Oct 2015 report 

indicated that interior areas of AOI 3 are unlikely habitat for the eastern redbelly turtle, but 

the Schuylkill River and its bank is viable habitat for the turtle. The river is also presumably 

habitat for the Atlantic sturgeon. Because there is a potentially complete exposure pathway 

for threatened/endangered species, further ecological assessment is required. [§250.402(d)] 

 

A Species Impact Review (SIR) as part of a PNDI search was requested by AECOM for 

Evergreen at AOI 3.  The SIR concluded that the Atlantic Sturgeon and Eastern Redbelly 

Turtle did not have suitable habitat within AOI 3 and the Pennsylvania Fish and Boat 

Commission reply letter (dated November 10, 2015), stated in the first page, second 

paragraph, second sentence that “I concur with the results of your evaluation; therefore, I 

do not foresee the proposed project resulting in adverse impacts to the Atlantic Sturgeon 

(Acipenser oxyrinchus) or Eastern Redbelly Turtle (Pseudemys rubriventris).”    However, 

Evergreen will conduct an ecological evaluation for AOI 3. 

 

14. Evergreen must document whether or not there are any exceptional value wetlands in AOI 

3. [§250.402(c), §250.311(a)] 

 

Evergreen will review site conditions for any exceptional value wetlands in AOI 3.    
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Tables, Figures, and Appendices  

15. In Table 8, 26 ug/m3 is presented as the “RSL” for trimethylbenzenes. However, this is not 

EPA’s published RSL, but rather a calculated value using the Sep 2016 IRIS RfC value. EPA 

will presumably post a new RSL in the near future. Exceedances of vapor intrusion 

screening values should generally be addressed through a risk assessment.  

 

Langan is preparing a Human Health Risk Assessment for the PES Refining Complex that 

will address the vapor intrusion pathway. 

 

16. Several screening values in Table 8 are incorrect. For example, the benzene screening value 

based on EPA’s RSLs is 13 ug/m3, not 16 ug/m3. Screening values must be the lower of 

the cancer and non-cancer values. (See DEP’s vapor intrusion training materials.) 

 

Table 7 has been revised and is attached.  None of the indoor air samples exhibited 

benzene exceedances of the EPA industrial RSL at a target cancer risk of 1E-05 and hazard 

quotient of 0.1(13 ug/m3). There are nine indoor air samples that exhibited benzene 

exceedances of the EPA industrial RSL at a target cancer risk of 1E-06 and hazard quotient 

of 0.1 (1.6 ug/m3). 

 

Also, indoor air sample AOI3-AI-16-003 exhibit an exceedance of the ethylbenzene 

screening value of 4.9 ug/m3 for the EPA industrial RSL at a target cancer risk of 1E-06 and 

hazard quotient of 0.1. 

 

17. Groundwater elevation contours (Figure 7–12) are truncated at the AOI boundaries. I 

recommend that contouring include data in adjacent areas and that the maps show those 

contours for better context.  

 

The groundwater elevation contours are presented for AOI 3 only due to different months 

for gauging within the other adjacent AOIs.  Utilizing data that is not consistent with a 

recent gauging timeframe will distort actual groundwater elevation conditions in AOI 3 that 

are displayed on Figures 7 through 12.  Attached are Figure 4 “Water-Table Groundwater 

Elevation Map May 2016”and Figure 5 “Lower Aquifer Groundwater Elevation Map May 

2016” from the Groundwater Remediation Status Report First Half 2016 prepared by 

Stantec and dated July 29, 2016, which depict groundwater flow throughout the Refining 

Complex. 

 



Response to PADEP Comments 

Received June 16, 2017 

AOI 3 RIR 

PES Refining Complex 

 

 

8 

8/30/2017 

 

18. Please provide separate figures of the shallow and deep groundwater analytical data (Figure 

14). 

 

Evergreen has attached two new figures.  Figure 14A presents perched and unconfined 

aquifer groundwater exceedances and Figure 14B exhibits lower aquifer groundwater 

exceedances. 

 



 

 

 

 

 

 

1 

  



Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg 0.22 J 0.001 41.81 0.75 0.001 49.96 ND U 0.001 0.88 ND U 0.001 0.87 ND U 0.001 0.82 ND U 0.001 0.76 ND U 0.001 0.89

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg ND U 0.001 41.81 ND U 0.001 49.96 ND U 0.001 0.88 ND U 0.001 0.87 ND U 0.001 0.82 ND U 0.001 0.76 ND U 0.001 0.89

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg ND U 0.001 41.81 0.12 J 0.001 49.96 ND U 0.001 0.88 ND U 0.001 0.87 ND U 0.001 0.82 ND U 0.001 0.76 ND U 0.001 0.89

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg 0.053 J 0.001 41.81 0.33 0.001 49.96 ND U 0.001 0.88 ND U 0.001 0.87 ND U 0.001 0.82 ND U 0.001 0.76 ND U 0.001 0.89

Benzene 71-43-2 290 0.5 mg/kg 0.75 0.0005 41.81 0.3 0.0005 49.96 ND U 0.0005 0.88 ND U 0.0005 0.87 ND U 0.0005 0.82 ND U 0.0005 0.76 0.017 0.0005 0.89

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg 0.31 0.001 41.81 1.8 0.001 49.96 ND U 0.001 0.88 ND U 0.001 0.87 ND U 0.001 0.82 ND U 0.001 0.76 0.01 0.001 0.89

Ethylbenzene 100-41-4 890 70 mg/kg 0.16 J 0.001 41.81 0.31 0.001 49.96 ND U 0.001 0.88 ND U 0.001 0.87 ND U 0.001 0.82 ND U 0.001 0.76 ND U 0.001 0.89

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg 3 0.001 41.81 ND U 0.001 49.96 ND U 0.001 0.88 ND U 0.001 0.87 ND U 0.001 0.82 ND U 0.001 0.76 ND U 0.001 0.89

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg ND U 0.0005 41.81 ND U 0.0005 49.96 ND U 0.0005 0.88 ND U 0.0005 0.87 ND U 0.0005 0.82 ND U 0.0005 0.76 ND U 0.0005 0.89

Toluene 108-88-3 10,000 100 mg/kg 0.077 J 0.001 41.81 0.91 0.001 49.96 ND U 0.001 0.88 ND U 0.001 0.87 ND U 0.001 0.82 ND U 0.001 0.76 ND U 0.001 0.89

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg 0.29 0.033 1 0.1 J 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 10

Benzo(A)Anthracene 56-55-3 130 430 mg/kg 0.29 0.033 1 0.29 0.033 1 ND U 0.033 1 ND U 0.033 1 0.3 0.033 1 ND U 0.033 1 ND U 0.033 10

Benzo(A)Pyrene 50-32-8 12 46 mg/kg 0.19 0.033 1 0.29 0.033 1 ND U 0.033 1 ND U 0.033 1 0.22 0.033 1 ND U 0.033 1 ND U 0.033 10

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg 0.23 0.033 1 0.4 0.033 1 ND U 0.033 1 ND U 0.033 1 0.29 0.033 1 ND U 0.033 1 ND U 0.033 10

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg 0.2 0.033 1 0.38 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 10

Chrysene 218-01-9 760 230 mg/kg 0.33 0.033 1 0.43 0.033 1 0.2 0.033 1 ND U 0.033 1 0.3 0.033 1 ND U 0.033 1 ND U 0.033 10

Fluorene 86-73-7 130,000 3,800 mg/kg 0.67 0.033 1 0.05 J 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 10

Naphthalene 91-20-3 760 25 mg/kg 0.23 0.033 1 1.5 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 10

Phenanthrene 85-01-8 190,000 10,000 mg/kg 1.7 0.033 1 0.43 0.033 1 0.2 0.033 1 ND U 0.033 1 0.24 0.033 1 ND U 0.033 1 ND U 0.033 10

Pyrene 129-00-0 96,000 2,200 mg/kg 0.65 0.033 1 0.53 0.033 1 0.33 0.033 1 ND U 0.033 1 0.48 0.033 1 ND U 0.033 1 ND U 0.033 10

Metals

Lead* 7439-92-1 2,240 450 mg/kg 130 0.02 5 5,540 0.02 100 73.9 0.02 2 32.2 0.02 2 266 0.02 10 14.3 0.02 2 536 0.02 20

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

4/26/2010

BH-10-01

BH-10-01_1-2

Soil

1-2

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

BH-10-03

BH-10-03_1-2

Soil

1-2

4/26/2010

BH-10-02

BH-10-02_1-2

Soil

4/28/2010

S-280

S-280_1-2

Soil

1-2

4/27/2010

1-2

5/13/2010

BH-10-04

BH-10-04_1-2

Soil

5/13/2010

S-284

S-284_1-2

Soil

1-2 1-2

4/27/2010

S-285

S-285_1-2

Soil

1-2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

ND U 0.001 47.48 ND U 0.001 0.88 0.079 J 0.001 52.82 ND U 0.001 0.8 ND U 0.00025 1 ND U 0.00028 1 0.0113 0.00021 1

ND U 0.001 47.48 ND U 0.001 0.88 ND U 0.001 52.82 ND U 0.001 0.8 ND U 0.0011 1 ND U 0.0011 1 ND U 0.0011 1

ND U 0.001 47.48 ND U 0.001 0.88 ND U 0.001 52.82 ND U 0.001 0.8 ND U 0.00016 1 ND U 0.00018 1 ND U 0.00013 1

ND U 0.001 47.48 ND U 0.001 0.88 ND U 0.001 52.82 ND U 0.001 0.8 ND U 0.00019 1 ND U 0.00021 1 0.0044 J 0.00016 1

0.031 J 0.0005 47.48 0.008 0.0005 0.88 0.034 J 0.0005 52.82 ND U 0.0005 0.8 ND U 0.00014 1 ND U 0.00016 1 0.0013 0.00012 1

ND U 0.001 47.48 0.005 0.001 0.88 0.12 J 0.001 52.82 ND U 0.001 0.8 ND U 0.00017 1 ND U 0.00019 1 0.0101 0.00014 1

ND U 0.001 47.48 ND U 0.001 0.88 ND U 0.001 52.82 ND U 0.001 0.8 ND U 0.00032 1 ND U 0.00035 1 0.0038 0.00026 1

ND U 0.001 47.48 ND U 0.001 0.88 ND U 0.001 52.82 ND U 0.001 0.8 ND U 0.00009 1 ND U 0.000099 1 0.0085 0.000073 1

ND U 0.0005 47.48 ND U 0.0005 0.88 ND U 0.0005 52.82 ND U 0.0005 0.8 ND U 0.00028 1 ND U 0.00031 1 ND U 0.00023 1

ND U 0.001 47.48 0.009 0.001 0.88 ND U 0.001 52.82 ND U 0.001 0.8 ND U 0.00013 1 ND U 0.00014 1 0.00069 J 0.0001 1

2.1 0.033 10 3.5 0.033 1 ND U 0.033 10 ND U 0.033 1 0.0176 J 0.012 1 0.0269 J 0.012 1 0.0626 0.013 1

2.6 0.033 10 7.6 0.033 5 0.62 J 0.033 10 ND U 0.033 1 0.0848 0.012 1 0.0428 0.012 1 0.0905 0.012 1

1.4 J 0.033 10 7.2 0.033 5 ND U 0.033 10 ND U 0.033 1 0.0912 0.011 1 0.0546 0.011 1 0.121 0.011 1

2 0.033 10 8.6 0.033 5 0.48 J 0.033 10 ND U 0.033 1 0.0992 0.012 1 0.0867 0.012 1 0.128 0.012 1

1.1 J 0.033 10 5 0.033 5 ND U 0.033 10 ND U 0.033 1 0.0787 0.013 1 0.0686 0.013 1 0.147 0.014 1

2.4 0.033 10 7.6 0.033 5 0.81 J 0.033 10 ND U 0.033 1 0.107 0.012 1 0.0784 0.012 1 0.0986 0.012 1

ND U 0.033 10 1.6 0.033 1 ND U 0.033 10 ND U 0.033 1 ND U 0.012 1 ND U 0.012 1 0.0345 J 0.012 1

ND U 0.033 10 2.9 0.033 1 ND U 0.033 10 ND U 0.033 1 ND U 0.0097 1 ND U 0.0097 1 0.0513 0.01 1

3.8 0.033 10 16 0.033 5 0.82 J 0.033 10 ND U 0.033 1 0.0826 0.016 1 0.0382 0.016 1 0.167 0.017 1

5.3 0.033 10 13 0.033 5 1.1 J 0.033 10 ND U 0.033 1 0.12 0.014 1 0.0768 0.014 1 0.138 0.014 1

151 0.02 5 223 0.005 10 320 0.02 10 254 0.02 5 85.4 0.24 1 519 0.23 1 118 0.45 2

S-290

1-2

6/17/2010

S-288

1-2

4/27/2010

S-288_1-2

Soil

4/27/2010

S-286

S-286_1-2

Soil

7/22/2013

S-384

AOI3_S-384_1-2_72213

Soil

1-2 1-2

S-290_1-2

Soil

4/26/2010

S-291

S-291_1-2

Soil

1-2

7/26/2013

S-382

AOI3_S-382_1.5-2_72613

Soil

1.5-2

S-383

AOI3_S-383_0-1_072613

7/26/2013

0-1

Soil
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

ND U 0.00026 1 ND U 0.00023 1 0.00068 J 0.00027 1 ND U 0.0002 1 ND U 0.00027 1 ND U 0.00022 1 ND U 0.00021 1

ND U 0.0011 1 ND U 0.0011 1 ND U 0.0012 1 ND U 0.00097 1 ND U 0.0011 1 ND U 0.0012 1 ND U 0.0012 1

ND U 0.00017 1 ND U 0.00015 1 ND U 0.00017 1 ND U 0.00013 1 ND U 0.00017 1 ND U 0.00014 1 ND U 0.00014 1

ND U 0.0002 1 ND U 0.00018 1 ND U 0.0002 1 ND U 0.00015 1 ND U 0.00021 1 ND U 0.00017 1 ND U 0.00016 1

ND U 0.00015 1 0.00056 J 0.00013 1 ND U 0.00015 1 ND U 0.00011 1 ND U 0.00015 1 ND U 0.00013 1 ND U 0.00012 1

ND U 0.00017 1 ND U 0.00015 1 ND U 0.00018 1 0.00072 J 0.00013 1 ND U 0.00018 1 ND U 0.00015 1 ND U 0.00014 1

ND U 0.00033 1 ND U 0.00029 1 ND U 0.00034 1 ND U 0.00025 1 ND U 0.00034 1 ND U 0.00028 1 ND U 0.00027 1

ND U 0.000093 1 ND U 0.000082 1 ND U 0.000095 1 0.0004 J 0.00007 1 ND U 0.000096 1 ND U 0.000079 1 ND U 0.000076 1

ND U 0.00029 1 ND U 0.00026 1 ND U 0.0003 1 ND U 0.00022 1 ND U 0.0003 1 ND U 0.00025 1 ND U 0.00024 1

ND U 0.00013 1 ND U 0.00012 1 ND U 0.00013 1 ND U 0.000099 1 ND U 0.00014 1 ND U 0.00011 1 ND U 0.00011 1

0.233 0.013 1 0.121 0.012 1 0.0486 0.014 1 0.0158 J 0.011 1 0.0303 J 0.013 1 ND U 0.014 1 0.0723 0.013 1

0.704 0.012 1 0.131 0.011 1 0.0913 0.013 1 0.0682 0.01 1 0.0807 0.012 1 0.0424 0.013 1 0.145 0.012 1

0.749 0.011 1 0.174 0.011 1 0.0839 0.012 1 0.0664 0.0098 1 0.0772 0.011 1 0.0355 J 0.012 1 0.139 0.011 1

0.952 0.012 1 0.218 0.012 1 0.102 0.013 1 0.0823 0.011 1 0.0964 0.012 1 0.0491 0.013 1 0.186 0.013 1

0.415 0.013 1 0.382 0.013 1 0.0586 0.014 1 0.0628 0.012 1 0.0785 0.013 1 0.0343 J 0.015 1 0.13 0.014 1

0.782 0.012 1 0.194 0.012 1 0.105 0.013 1 0.0858 0.011 1 0.088 0.012 1 0.0655 0.014 1 0.248 0.013 1

0.0646 0.012 1 0.0294 J 0.012 1 ND U 0.013 1 ND U 0.011 1 ND U 0.012 1 ND U 0.013 1 0.418 0.012 1

0.0378 0.0099 1 0.0643 0.0096 1 ND U 0.011 1 ND U 0.0088 1 ND U 0.0098 1 ND U 0.011 1 0.195 0.01 1

0.648 0.017 1 0.214 0.016 1 0.0871 0.018 1 0.065 0.015 1 0.1 0.016 1 0.0476 0.018 1 0.446 0.017 1

1.1 0.014 1 0.185 0.014 1 0.154 0.015 1 0.131 0.012 1 0.173 0.014 1 0.0575 0.015 1 0.242 0.014 1

168 0.26 1 674 0.26 1 409 0.26 1 17.8 1 5 46.9 1.2 5 93.7 0.27 1 507 0.27 1

7/26/2013

S-385

AOI3_S-385_1-2_72613

Soil

1-2

Soil

0.5-1 0-1

7/24/2013

AOI3_BH-13-109

AOI3_BH-13-109_1-2_72413

Soil

1-2

7/31/2013

S-387

AOI3-S-387_1-2_73113

Soil

7/22/2013

S-386

AOI3_S-386_0.5-1.0_72213

Soil

1-21-2

7/30/2013

AOI3_BH-13-107

AOI3_BH-13-107_0-1_73013

Soil

0-1

7/30/2013

AOI3_BH-13-108

AOI3_BH-13-108_1-2_73013

Soil

7/24/2013

AOI3_BH-13-110

AOI3_BH-13-110_0-1_72413
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q DL DF Result Q DL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF

ND U 0.00019 1 ND U 0.00023 1 0.0024 J 0.00025 1 0.00032 J 0.00024 1 ND U 0.00026 1 0.215 J 0.024 1 ND U 0.00023 1

ND U 0.0011 1 ND U 0.0011 1 ND U 0.00046 1 ND U 0.00046 1 ND U 0.00047 1 ND U 0.00049 1 ND U 0.00047 1

ND U 0.00012 1 ND U 0.00015 1 ND U 0.00017 1 ND U 0.00016 1 ND U 0.00017 1 ND U 0.016 1 ND U 0.00016 1

ND U 0.00015 1 ND U 0.00017 1 ND U 0.00024 1 ND U 0.00023 1 ND U 0.00025 1 0.0335 J 0.023 1 ND U 0.00022 1

0.0006 J 0.00011 1 ND U 0.00013 1 0.0023 0.00017 1 0.00034 J 0.00016 1 ND U 0.00017 1 ND U 0.016 1 ND U 0.00016 1

ND U 0.00013 1 ND U 0.00015 1 0.00074 J 0.00034 1 ND U 0.00033 1 ND U 0.00035 1 ND U 0.033 1 ND U 0.00032 1

ND U 0.00024 1 ND U 0.00029 1 0.0119 0.0002 1 ND U 0.0002 1 ND U 0.00021 1 ND U 0.02 1 ND U 0.00019 1

ND U 0.000068 1 ND U 0.000081 1 0.0114 0.00013 1 ND U 0.00013 1 ND U 0.00014 1 ND U 0.013 1 ND U 0.00012 1

ND U 0.00021 1 ND U 0.00026 1 ND U 0.00019 1 0.00069 J 0.00018 1 ND U 0.0002 1 ND U 0.019 1 ND U 0.00018 1

ND U 0.000096 1 ND U 0.00011 1 ND U 0.00026 1 ND U 0.00025 1 ND U 0.00027 1 ND U 0.025 1 ND U 0.00024 1

ND U 0.013 1 ND U 0.013 1 0.0383 0.0032 1 0.168 0.0031 1 ND U 0.0032 1 ND U 0.0034 1 ND U 0.0031 1

ND U 0.012 1 0.0814 0.012 1 0.0569 0.0071 1 0.646 0.0069 1 0.0411 0.0071 1 0.0191 J 0.0076 1 0.0368 0.007 1

ND U 0.011 1 0.0898 0.011 1 0.0438 0.0079 1 0.655 0.0076 1 0.0437 0.0078 1 ND U 0.0084 1 0.039 0.0078 1

ND U 0.012 1 0.117 0.012 1 0.0567 0.0076 1 0.915 0.0074 1 0.0462 0.0076 1 ND U 0.0081 1 0.048 0.0075 1

ND U 0.014 1 0.0878 0.014 1 0.0256 J 0.011 1 0.448 0.011 1 0.083 0.011 1 ND U 0.012 1 0.0334 J 0.011 1

ND U 0.012 1 0.0973 0.013 1 0.0479 0.006 1 0.657 0.0058 1 0.0354 J 0.0059 1 0.0225 J 0.0063 1 0.0363 0.0059 1

ND U 0.012 1 ND U 0.012 1 0.112 0.0044 1 0.0368 0.0043 1 ND U 0.0044 1 1.19 0.0047 1 ND U 0.0043 1

ND U 0.01 1 ND U 0.01 1 0.0651 0.0059 1 0.0693 0.0057 1 ND U 0.0059 1 ND U 0.0063 1 ND U 0.0058 1

ND U 0.017 1 0.0341 J 0.017 1 0.202 0.0041 1 0.498 0.004 1 0.0379 0.0041 1 2.22 0.0044 1 0.026 J 0.004 1

ND U 0.014 1 0.164 0.014 1 0.109 0.0046 1 0.964 0.0045 1 0.0613 0.0046 1 0.165 0.0049 1 0.0632 0.0046 1

104 0.24 1 123 0.8 3 51.1 0.26 1 166 0.25 1 41.8 0.27 1 44.9 1.4 5 165 0.27 1

10/6/2015 10/6/2015 10/6/2015

0-2 0-2 0-2

AOI3-BH-15-1

Soil Soil

0-2 0-2

10/5/2015 10/5/2015

AOI3_BH-15-4_0-2_100515 AOI3_BH-15-5_0-2_100515

AOI3-BH-15-4 AOI3-BH-15-5AOI3-BH-15-2 AOI3-BH-15-3

AOI3_BH-15-1_0-2_100615 AOI3_BH-15-2_0-2_100615 AOI3_BH-15-3_0-2_100615

0-1

7/29/2013

AOI3_BH-13-112

AOI3_BH-13-112_1-2_72913

Soil

1-2

7/29/2013

AOI3_BH-13-114

AOI3_BH-13-114_0-1_72913

Soil Soil Soil Soil
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF

ND U 0.00032 1 ND U 0.00022 1 ND U 0.00026 1 ND U 0.0002 1 ND U 0.00027 1 NA NA

ND U 0.00054 1 ND U 0.00043 1 ND U 0.0005 1 ND U 0.00053 1 ND U 0.00056 1 NA NA

ND U 0.00022 1 ND U 0.00015 1 ND U 0.00017 1 ND U 0.00013 1 ND U 0.00018 1 NA NA

ND U 0.00031 1 ND U 0.00021 1 ND U 0.00025 1 ND U 0.00019 1 ND U 0.00026 1 NA NA

ND U 0.00021 1 ND U 0.00015 1 0.00033 J 0.00017 1 0.00045 J 0.00013 1 0.0012 0.00018 1 NA NA

ND U 0.00044 1 0.0098 0.0003 1 0.00055 J 0.00035 1 ND U 0.00027 1 ND U 0.00037 1 NA NA

ND U 0.00026 1 0.0011 0.00018 1 ND U 0.00021 1 ND U 0.00016 1 ND U 0.00022 1 NA NA

ND U 0.00017 1 ND U 0.00012 1 ND U 0.00014 1 ND U 0.0001 1 ND U 0.00014 1 NA NA

ND U 0.00025 1 ND U 0.00017 1 ND U 0.0002 1 ND U 0.00015 1 ND U 0.00021 1 NA NA

ND U 0.00033 1 ND U 0.00023 1 ND U 0.00027 1 ND U 0.0002 1 ND U 0.00028 1 NA NA

0.0768 0.0035 1 ND U 0.003 1 ND U 0.0035 1 0.0771 0.0037 1 0.0898 0.0038 1 NA NA

0.242 0.0079 1 0.0159 J 0.0066 1 ND U 0.0078 1 0.163 0.0082 1 0.217 0.0085 1 NA NA

0.274 0.0087 1 0.0161 J 0.0073 1 ND U 0.0086 1 0.167 0.0091 1 0.21 0.0094 1 NA NA

0.306 0.0084 1 0.0208 J 0.0071 1 ND U 0.0083 1 0.23 0.0088 1 0.266 0.0091 1 NA NA

0.227 0.012 1 0.0192 J 0.01 1 ND U 0.012 1 0.155 0.013 1 0.146 0.013 1 NA NA

0.301 0.0066 1 0.0155 J 0.0055 1 0.0248 J 0.0065 1 0.211 0.0068 1 0.212 0.0071 1 NA NA

0.0275 J 0.0049 1 ND U 0.0041 1 ND U 0.0048 1 0.0506 0.0051 1 0.042 J 0.0053 1 NA NA

0.0209 J 0.0065 1 ND U 0.0055 1 ND U 0.0064 1 0.49 0.0068 1 0.0527 0.0071 1 NA NA

0.318 0.0045 1 ND U 0.0038 1 0.0746 0.0045 1 0.388 0.0047 1 0.394 0.0049 1 NA NA

0.42 0.0051 1 0.0178 J 0.0043 1 0.0236 J 0.005 1 0.36 0.0053 1 0.429 0.0055 1 NA NA

3,100 1.5 5 65.1 0.25 1 17.7 0.29 1 722 1.5 5 40.7 0.32 1 2,800 0.42 1 885 0.44 1

Soil Soil Soil Soil Soil Soil

0-2 0-2 1-2 1-2 0-2 0-2

10/9/2015

1-2

10/5/2015 10/5/2015 10/9/2015 10/9/2015 2/9/2016 2/9/2016

AOI3_BH-15-6_0-2_100515 AOI3_BH-15-7_0-2_100515 AOI3_BH-15-8_1-2_100915 AOI3_BH-15-9_1-2_100915 AOI3_BH-16-1_0-2_020916 AOI3_BH-16-2_0-2_020916

AOI3-BH-15-6 AOI3-BH-15-7 AOI3-BH-15-10 AOI3-BH-16-1 AOI3-BH-16-2

AOI3_BH-15-10_1-2_100915

AOI3-BH-15-8 AOI3-BH-15-9

Soil
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

176 0.28 1 342 0.5 1 121 0.29 1 1,800 0.57 1 796 0.47 1 2,270 0.45 1 844 0.58 1

SoilSoil

0-2 0-2 0-2 0-2 0-2 0-2 0-2

2/9/2016 2/9/2016 2/10/2016 3/1/2016 3/1/2016 3/1/2016 3/1/2016

AOI3_BH-16-3_0-2_020916 AOI3_BH-16-4_0-2_020916 AOI3_BH-16-5_0-2_021016 AOI3_BH-16-6_0-2 AOI3_BH-16-7_0-2 AOI3_BH-16-8_0-2 AOI3_BH-16-9_0-2

AOI3-BH-16-5 AOI3-BH-16-006 AOI3-BH-16-7 AOI3-BH-16-8 AOI3-BH-16-9AOI3-BH-16-3 AOI3-BH-16-4

Soil Soil Soil Soil Soil
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF

NA NA ND U 0.00016 1 0.0016 J 0.0002 1 ND U 0.00031 1 ND U 0.00023 1 ND U 0.00025 1

NA NA ND U 0.00048 1 ND U 0.00048 1 ND U 0.00047 1 ND U 0.00051 1 ND U 0.00047 1

NA NA ND U 0.00011 1 ND U 0.00013 1 ND U 0.00021 1 ND U 0.00015 1 ND U 0.00017 1

NA NA ND U 0.00016 1 0.00039 J 0.00019 1 ND U 0.00029 1 ND U 0.00022 1 ND U 0.00024 1

NA NA ND U 0.00011 1 0.00051 0.00013 1 ND U 0.0002 1 ND U 0.00015 1 0.00043 J 0.00017 1

NA NA 0.00049 J 0.00022 1 0.0026 0.00027 1 ND U 0.00042 1 ND U 0.00032 1 ND U 0.00034 1

NA NA ND U 0.00013 1 0.00037 J 0.00016 1 ND U 0.00025 1 ND U 0.00019 1 ND U 0.0002 1

NA NA ND U 0.000087 1 0.00022 J 0.00011 1 0.00096 J 0.00016 1 ND U 0.00012 1 ND U 0.00013 1

NA NA ND U 0.00013 1 ND U 0.00015 1 ND U 0.00024 1 ND U 0.00018 1 ND U 0.00019 1

NA NA 0.00028 J 0.00017 1 0.00045 J 0.00021 1 ND U 0.00032 1 ND U 0.00024 1 ND U 0.00026 1

NA NA ND U 0.0033 1 0.0486 0.0033 1 ND U 0.0031 1 0.086 0.0035 1 0.156 0.0032 1

NA NA ND U 0.0074 1 0.0951 0.0073 1 0.0306 J 0.0069 1 0.237 0.0078 1 0.396 0.0072 1

NA NA ND U 0.0082 1 0.0836 0.0081 1 ND U 0.0077 1 0.274 0.0086 1 0.45 0.008 1

NA NA ND U 0.0079 1 0.123 0.0078 1 0.017 J 0.0074 1 0.354 0.0083 1 0.598 0.0077 1

NA NA ND U 0.012 1 0.0966 0.011 1 ND U 0.011 1 0.208 0.012 1 0.404 0.011 1

NA NA ND U 0.0062 1 0.138 0.0061 1 0.0342 J 0.0058 1 0.266 0.0065 1 0.394 0.006 1

NA NA ND U 0.0046 1 ND U 0.0045 1 ND U 0.0043 1 0.0406 0.0048 1 0.0347 J 0.0044 1

NA NA ND U 0.0062 1 0.0766 0.0061 1 0.0151 J 0.0058 1 0.0551 0.0064 1 0.166 0.006 1

NA NA ND U 0.0043 1 0.246 0.0042 1 0.0223 J 0.004 1 0.402 0.0045 1 0.577 0.0041 1

NA NA ND U 0.0048 1 0.234 0.0047 1 0.0598 0.0045 1 0.404 0.005 1 0.623 0.0047 1

409 0.49 1 194 0.52 1 13.4 0.29 1 1,560 0.53 2 16 0.26 1 139 0.28 1 128 0.52 2

Soil Soil

0-2 0-2 0-20-2 0-2 0-2 0-2

10/7/20153/1/2016 3/1/2016 10/7/2015 10/9/2015 10/8/2015 10/13/2015

AOI3_BH-16-10_0-2 AOI3_BH-16-11_0-2 AOI3_S-407_0-2_100715 AOI4_S-408_0-2_100915 AOI3_S-410_0-2_100815 AOI3_S-411_0-2_100715 AOI3_S-412_0-2_101315

AOI3-BH-16-10 AOI3-BH-16-11 S-407 S-408 S-410 S-411 S-412

Soil Soil Soil Soil Soil
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF

ND U 0.00022 1 ND U 0.00024 1 NA NA NA

ND U 0.00048 1 ND U 0.00048 1 NA NA NA

ND U 0.00015 1 ND U 0.00016 1 NA NA NA

ND U 0.00022 1 ND U 0.00023 1 NA NA NA

ND U 0.00015 1 0.0119 0.00016 1 ND U 0.0005 48.64 ND U 0.0005 48.78 ND U 0.0005 49.07

ND U 0.00031 1 ND U 0.00034 1 0.47 0.001 48.64 ND U 0.001 48.78 ND U 0.001 49.07

ND U 0.00018 1 ND U 0.0002 1 0.24 J 0.001 48.64 ND U 0.001 48.78 ND U 0.001 49.07

ND U 0.00012 1 ND U 0.00013 1 NA NA NA

ND U 0.00017 1 ND U 0.00019 1 ND U 0.001 48.64 ND U 0.001 48.78 ND U 0.001 49.07

ND U 0.00023 1 ND U 0.00025 1 NA NA NA

0.0191 J 0.0033 1 0.0417 0.0031 1 0.073 J 0.033 1 ND U 0.033 1 ND U 0.033 1

0.0804 0.0074 1 0.206 0.007 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

0.0939 0.0082 1 0.238 0.0077 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

0.118 0.0079 1 0.31 0.0075 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

0.0622 0.012 1 0.174 0.011 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

0.0799 0.0062 1 0.216 0.0058 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

ND U 0.0046 1 ND U 0.0043 1 0.06 J 0.033 1 0.46 0.033 1 ND U 0.033 1

ND U 0.0061 1 0.052 0.0058 1 ND U 0.001 48.64 ND U 0.001 48.78 ND U 0.001 49.07

0.0807 0.0043 1 0.193 0.004 1 ND U 0.033 1 0.66 0.033 1 ND U 0.033 1

0.12 0.0048 1 0.306 0.0045 1 0.043 J 0.033 1 ND U 0.033 1 ND U 0.033 1

114 0.28 1 544 0.55 2 NA NA NA

Soil Soil

0-2 0-2

10/7/2015

AOI3_S-414_0-2_100715

10/7/2015

AOI3_S-413_0-2_100715

S-413 S-414 832 LINE 1 832 LINE 10 832 LINE 11

832 Line 1 832 Line 10 832 Line 11

8/25/2006 8/25/2006 8/25/2006

0 - 0.5 0 - 0.5 0 - 0.5

Soil Soil Soil
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

ND U 0.0005 46.86 0.036 J 0.0005 46.86 ND U 0.0005 51.12 0.15 J 0.0005 48.92 ND U 0.0005 46.25

ND U 0.001 46.86 0.22 J 0.001 46.86 ND U 0.001 51.12 1.3 0.001 48.92 ND U 0.001 46.25

ND U 0.001 46.86 0.066 J 0.001 46.86 ND U 0.001 51.12 0.61 0.001 48.92 ND U 0.001 46.25

NA NA NA NA NA

ND U 0.001 46.86 0.29 0.001 46.86 ND U 0.001 51.12 0.56 0.001 48.92 ND U 0.001 46.25

NA NA NA NA NA

0.52 0.033 1 0.3 0.033 1 ND U 0.033 1 3.3 0.033 1 ND U 0.033 1

ND U 0.033 1 0.039 J 0.033 1 ND U 0.033 1 0.57 J 0.033 1 ND U 0.033 1

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

ND U 0.033 1 0.036 J 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 0.19 J 0.033 1 ND U 0.033 1

ND U 0.033 1 0.12 J 0.033 1 ND U 0.033 1 2.3 0.033 1 ND U 0.033 1

2.9 0.033 1 0.43 0.033 1 0.035 J 0.033 1 7.7 0.033 1 ND U 0.033 1

0.17 J 0.001 46.86 1.2 0.001 46.86 2.9 0.001 51.12 4.6 0.001 48.92 0.99 0.001 46.25

6.2 0.033 2 0.97 0.033 1 0.048 J 0.033 1 20 0.033 1 ND U 0.033 1

0.39 0.033 1 0.26 0.033 1 ND U 0.033 1 U 0.033 1 ND U 0.033 1

NA NA NA NA NA

832 LINE 12 832 LINE 2 832 LINE 3 832 LINE 4 832 LINE 5

832 Line 12 832 Line 2 832 Line 3 832 Line 4 832 Line 5

8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Soil Soil Soil Soil Soil
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF

NA NA NA NA NA

NA NA NA NA ND U 0.001 53.36

NA NA NA NA ND U 0.001 53.36

NA NA NA NA NA

ND U 0.0005 48.12 ND U 0.0005 47.66 ND U 0.0005 47.48 ND U 0.0005 52.41 ND U 0.0005 53.36

ND U 0.001 48.12 ND U 0.001 47.66 0.49 0.001 47.48 ND U 0.001 52.41 ND U 0.001 53.36

ND U 0.001 48.12 0.11 J 0.001 47.66 0.44 0.001 47.48 ND U 0.001 52.41 0.086 J 0.001 53.36

NA NA NA NA ND U 0.0005 53.36

ND U 0.001 48.12 ND U 0.001 47.66 ND U 0.001 47.48 ND U 0.001 52.41 ND U 0.001 53.36

NA NA NA NA ND U 0.001 53.36

ND U 0.033 1 1.4 0.033 1 0.75 0.033 1 ND U 0.033 1 NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA

ND U 0.033 1 0.044 J 0.033 1 ND U 0.033 1 ND U 0.033 1 NA

ND U 0.033 1 2.7 0.033 1 1.8 0.033 1 ND U 0.033 1 NA

ND U 0.001 48.12 ND U 0.001 47.66 1.5 0.001 47.48 ND U 0.001 52.41 0.35 0.001 53.36

ND U 0.033 1 7 0.033 5 3.5 0.033 1 ND U 0.033 1 NA

ND U 0.033 1 0.34 0.033 1 0.18 J 0.033 1 ND U 0.033 1 NA

NA NA NA NA 147 0.44 1

832 LINE 6 832 LINE 7 832 LINE 8 832 LINE 9 AST-834-LINE-1

832 Line 6 832 Line 7 832 Line 8 832 Line 9 AST-834-LINE-1

8/25/2006 8/25/2006 8/25/2006 8/25/2006 11/30/2006

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Soil Soil Soil Soil Soil
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Table 4

Summary of Surface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 560 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 3.7 0.005 mg/kg

1,2-Dichloroethane 107-06-2 86 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 290 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 8,000 1,000 mg/kg

Ethylbenzene 100-41-4 890 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 8,600 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 130 430 mg/kg

Benzo(A)Pyrene 50-32-8 12 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 76 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 760 230 mg/kg

Fluorene 86-73-7 130,000 3,800 mg/kg

Naphthalene 91-20-3 760 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 96,000 2,200 mg/kg

Metals

Lead* 7439-92-1 2,240 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/kg - milligram per kilogram

mg/l - milligram per liter

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

    ft bgs - feet below ground surface

*Site Specific Standard for lead is 2,240 mg/kg

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less than 

2500 mg/l (last updated August 27, 2016).

                          Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

Chemical Name
CAS 

Number

PADEP Surface 

Soil Direct 

Contact MSC
1

PADEP Non-

Residential Soil 

to Groundwater 

MSC
2

     J - Compound was detected below the quantification limit and above the method detection limit. The    

           result should be considered estimated.

                          Reported result exceeds the PADEP Non-Residential Surface Soil Direct Contact MSC or 

                          site specific standard for lead

                          DL exceeds the PADEP Non-Residential Surface Soil Direct

                          Contact MSC

1
PADEP Non-Residential Direct Contact MSC for surface soils (0-2 feet below ground surface)  (last updated August 27, 2016).

10 

10 

10 

Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF Result Q MDL DF

NA NA NA NA NA

ND U 0.001 51.71 ND U 0.001 51.39 ND U 0.001 49.31 ND U 0.001 51.12 ND U 0.001 49.36

ND U 0.001 51.71 ND U 0.001 51.39 ND U 0.001 49.31 ND U 0.001 51.12 ND U 0.001 49.36

NA NA NA NA NA

ND U 0.0005 51.71 ND U 0.0005 51.39 ND U 0.0005 49.31 ND U 0.0005 51.12 ND U 0.0005 49.36

ND U 0.001 51.71 ND U 0.001 51.39 0.59 0.001 49.31 ND U 0.001 51.12 ND U 0.001 49.36

ND U 0.001 51.71 ND U 0.001 51.39 0.53 0.001 49.31 ND U 0.001 51.12 ND U 0.001 49.36

ND U 0.0005 51.71 ND U 0.0005 51.39 ND U 0.0005 49.31 ND U 0.0005 51.12 ND U 0.0005 49.36

ND U 0.001 51.71 ND U 0.001 51.39 ND U 0.001 49.31 ND U 0.001 51.12 ND U 0.001 49.36

ND U 0.001 51.71 ND U 0.001 51.39 U 0.001 49.31 ND U 0.001 51.12 ND U 0.001 49.36

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

ND U 0.001 51.71 ND U 0.001 51.39 7.4 0.001 49.31 0.2 J 0.001 51.12 0.2 J 0.001 49.36

NA NA NA NA NA

NA NA NA NA NA

274 0.44 1 60.5 0.44 1 344 0.44 1 158 0.44 1 87.8 0.44 1

AST-834-LINE-2 AST-834-LINE-3 AST-834-LINE-4 AST-834-LINE-5 AST-834-LINE-6

AST-834-LINE-2 AST-834-LINE-3 AST-834-LINE-4 AST-834-LINE-5 AST-834-LINE-6

11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006

0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5 0 - 0.5

Soil Soil SoilSoil Soil
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg NA NA NA NA NA NA

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg NA NA NA NA NA NA

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg NA NA NA NA NA NA

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg NA NA NA NA NA NA

Benzene 71-43-2 330 0.5 mg/kg ND U 0.0005 45.9 ND U 0.0005 45.2 ND U 0.0005 47.9 ND U 0.0005 44.8 0.081 J 0.0005 44.8 0.059 J 0.0005 51.8

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg ND U 0.001 45.9 ND U 0.001 45.2 ND U 0.001 47.9 ND U 0.001 44.8 1.9 0.001 44.8 0.063 J 0.001 51.8

Ethylbenzene 100-41-4 1,000 70 mg/kg ND U 0.001 45.9 0.11 J 0.001 45.2 ND U 0.001 47.9 ND U 0.001 44.8 0.81 0.001 44.8 0.13 J 0.001 51.8

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg NA NA NA NA NA NA

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg ND U 0.001 45.9 ND U 0.001 45.2 ND U 0.001 47.9 ND U 0.001 44.8 0.39 0.001 44.8 ND U 0.001 51.8

Toluene 108-88-3 10,000 100 mg/kg NA NA NA NA NA NA

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg ND U 0.033 1 0.11 J 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

Chrysene 218-01-9 190,000 230 mg/kg 0.078 J 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 ND U 0.033 1

Fluorene 86-73-7 190,000 3,800 mg/kg 0.049 J 0.033 1 0.49 0.033 1 ND U 0.033 1 0.15 J 0.033 1 2 0.033 1 ND U 0.033 1

Naphthalene 91-20-3 190,000 25 mg/kg 0.06 J 0.001 45.9 0.42 0.001 45.2 ND U 0.001 47.9 ND U 0.001 44.8 7 0.001 44.8 0.96 0.001 51.8

Phenanthrene 85-01-8 190,000 10,000 mg/kg 0.16 J 0.033 1 1.1 0.033 1 ND U 0.033 1 0.26 0.033 1 J 0.033 1 ND U 0.033 1

Pyrene 129-00-0 190,000 2,200 mg/kg ND U 0.033 1 0.17 J 0.033 1 ND U 0.033 1 ND U 0.033 1 0.29 0.033 1 ND U 0.033 1

Metals

Lead 7439-92-1 190,000 450 mg/kg NA NA NA NA NA NA

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

832 Perimeter 1 832 Perimeter 2 832 Perimeter 3 832 Perimeter 4 832 Perimeter 5 832 Perimeter 6

832 PERIMETER 1

8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006 8/25/2006

2.5 - 3 2.5 - 3 2.5 - 3 2.5 - 3 2.5 - 3 2.5 - 3

Soil Soil Soil Soil Soil Soil

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

832 PERIMETER 2 832 PERIMETER 3 832 PERIMETER 4 832 PERIMETER 5 832 PERIMETER 6

10 

10 
10 

10 

10 
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

NA NA NA NA NA NA

NA NA NA ND U 0.001 48.3 ND U 0.001 49.5 ND U 0.001 47.6

NA NA NA ND U 0.001 48.3 ND U 0.001 49.5 ND U 0.001 47.6

NA NA NA NA NA NA

ND U 0.0005 46 ND U 0.0005 50.8 ND U 0.0005 48.9 ND U 0.0005 48.3 ND U 0.0005 49.5 0.22 J 0.0005 47.6

ND U 0.001 46 0.27 0.001 50.8 ND U 0.001 48.9 ND U 0.001 48.3 ND U 0.001 49.5 7.5 0.001 47.6

ND U 0.001 46 0.078 J 0.001 50.8 ND U 0.001 48.9 ND U 0.001 48.3 ND U 0.001 49.5 3.5 0.001 47.6

NA NA NA ND U 0.0005 48.3 ND U 0.0005 49.5 ND U 0.0005 47.6

ND U 0.001 46 ND U 0.001 50.8 ND U 0.001 48.9 ND U 0.001 48.3 ND U 0.001 49.5 0.081 J 0.001 47.6

NA NA NA ND U 0.001 48.3 ND U 0.001 49.5 19 0.001 47.6

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA NA

ND U 0.001 46 ND U 0.001 50.8 0.061 J 0.001 48.9 ND U 0.001 48.3 ND U 0.001 49.5 12 0.001 47.6

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA NA

ND U 0.033 1 ND U 0.033 1 ND U 0.033 1 NA NA

NA NA NA 4.66 0.44 1 7.76 0.44 1 7.89 0.44 1

832 Sub 1 832 Sub 2 832 Sub 3 AST-834-PERIMETER-1 AST-834-PERIMETER-2 AST-834-PERIMETER-3

8/25/2006 8/25/2006 8/25/2006 11/30/2006 11/30/2006 11/30/2006

2.5 - 3 2.5 - 34.5 - 5 4.5 - 5 4.5 - 5

Soil Soil Soil Soil Soil Soil

832 SUB 1 832 SUB 2 832 SUB 3 AST-834-PERIMETER-1 AST-834-PERIMETER-2 AST-834-PERIMETER-3

2.5 - 3

\\langan.com\data\DYL\data6\2574601\Office Data\Reports\Remedial Investigation Reports\AOI 3\RIR\PADEP Approval 061617\Response to Comments\1\Table 5 - Subsurface Soil Analytical Summary Table_081117 Page 2 of 16



Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

NA NA NA NA NA NA

ND U 0.001 51.1 ND U 0.001 51.5 ND U 0.001 51.9 ND U 0.001 51.6 ND U 0.001 52.5 ND U 0.001 56

ND U 0.001 51.1 ND U 0.001 51.5 ND U 0.001 51.9 ND U 0.001 51.6 ND U 0.001 52.5 ND U 0.001 56

NA NA NA NA NA NA

ND U 0.0005 51.1 ND U 0.0005 51.5 ND U 0.0005 51.9 ND U 0.0005 51.6 ND U 0.0005 52.5 ND U 0.0005 56

ND U 0.001 51.1 0.62 0.001 51.5 ND U 0.001 51.9 ND U 0.001 51.6 ND U 0.001 52.5 ND U 0.001 56

ND U 0.001 51.1 0.96 0.001 51.5 ND U 0.001 51.9 ND U 0.001 51.6 ND U 0.001 52.5 ND U 0.001 56

ND U 0.0005 51.1 ND U 0.0005 51.5 ND U 0.0005 51.9 ND U 0.0005 51.6 ND U 0.0005 52.5 ND U 0.0005 56

ND U 0.001 51.1 ND U 0.001 51.5 ND U 0.001 51.9 ND U 0.001 51.6 ND U 0.001 52.5 ND U 0.001 56

ND U 0.001 51.1 1.2 0.001 51.5 ND U 0.001 51.9 ND U 0.001 51.6 ND U 0.001 52.5 ND U 0.001 56

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

ND U 0.001 51.1 12 0.001 51.5 ND U 0.001 51.9 0.063 J 0.001 51.6 ND U 0.001 52.5 ND U 0.001 56

NA NA NA NA NA NA

NA NA NA NA NA NA

10.3 0.44 1 10.6 0.44 1 7.88 0.44 1 7.08 0.44 1 5.2 0.44 1 4.57 0.44 1

AST-834-PERIMETER-5 AST-834-PERIMETER-6 AST-834-SUB-1 AST-834-SUB-2 AST-834-SUB-3

AST-834-PERIMETER-4 AST-834-PERIMETER-5 AST-834-PERIMETER-6 AST-834-SUB-1 AST-834-SUB-2 AST-834-SUB-3

11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006 11/30/2006

2.5 - 3 2.5 - 3 2.5 - 3 4.5 - 5 4.5 - 5 4.5 - 5

Soil SoilSoil Soil Soil Soil

AST-834-PERIMETER-4
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

ND U 0.00021 1 ND U 0.00028 1 ND U 0.0002 1 0.0015 J 0.00031 1 2.8 0.048 1

ND U 0.001 1 ND U 0.0011 1 ND U 0.0012 1 ND U 0.0012 1 ND U 0.0015 1

ND U 0.00014 1 ND U 0.00018 1 ND U 0.00013 1 ND U 0.0002 1 ND U 0.031 1

ND U 0.00016 1 ND U 0.00021 1 ND U 0.00015 1 0.00036 J 0.00024 1 0.497 J 0.037 1

ND U 0.00012 1 ND U 0.00016 1 ND U 0.00011 1 ND U 0.00018 1 0.157 J 0.027 1

ND U 0.00014 1 ND U 0.00019 1 ND U 0.00013 1 0.0014 J 0.00021 1 1.32 0.032 1

ND U 0.00027 1 ND U 0.00035 1 ND U 0.00025 1 ND U 0.00039 1 0.14 J 0.06 1

ND U 0.000075 1 ND U 0.000099 1 ND U 0.000072 1 ND U 0.00011 1 0.211 J 0.017 1

ND U 0.00024 1 ND U 0.00031 1 ND U 0.00023 1 ND U 0.00035 1 ND U 0.054 1

ND U 0.00011 1 ND U 0.00014 1 ND U 0.0001 1 ND U 0.00016 1 0.612 0.024 1

ND U 0.012 1 0.0269 J 0.012 1 ND U 0.013 1 0.239 0.014 1 ND U 0.27 1

ND U 0.011 1 0.0428 0.012 1 ND U 0.012 1 0.751 0.013 1 ND U 0.25 1

ND U 0.01 1 0.0546 0.011 1 ND U 0.011 1 0.783 0.012 1 ND U 0.23 1

ND U 0.011 1 0.0867 0.012 1 ND U 0.012 1 1.01 0.013 1 13.8 0.26 1

ND U 0.013 1 0.0686 0.013 1 ND U 0.014 1 0.403 0.015 1 4.65 0.29 1

ND U 0.012 1 0.0784 0.012 1 ND U 0.013 1 0.822 0.014 1 54.8 0.26 1

ND U 0.011 1 ND U 0.012 1 ND U 0.012 1 0.102 0.013 1 ND U 0.25 1

ND U 0.0093 1 ND U 0.0097 1 ND U 0.01 1 0.0224 J 0.011 1 11.9 0.21 1

ND U 0.016 1 0.0382 0.016 1 ND U 0.017 1 0.703 0.018 1 34.1 0.35 1

ND U 0.013 1 0.0768 0.014 1 ND U 0.014 1 1.04 0.015 1 7.26 0.3 1

4.3 0.23 1 6.5 0.23 1 8.4 0.26 1 248 0.26 1 162 0.32 1

7/23/2013

S-386

AOI3_S-386_8-9_72313

Soil

8-9

7/26/2013

S-385

AOI3_S-385_2-3_72613

Soil

6-7 2-3

S-383

AOI3_S-383_5-6_72613

7/26/2013

5-6

Soil

7/22/2013

S-384

AOI3_S-384_9-10_72213

Soil

9-10

7/26/2013

S-382

AOI3_S-382_6-7_72613

Soil

\\langan.com\data\DYL\data6\2574601\Office Data\Reports\Remedial Investigation Reports\AOI 3\RIR\PADEP Approval 061617\Response to Comments\1\Table 5 - Subsurface Soil Analytical Summary Table_081117 Page 4 of 16



Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

ND U 0.00022 1 ND U 0.0002 1 15.2 0.032 1 1.62 0.027 1 ND U 0.021 1 ND U 0.00027 1

ND U 0.0012 1 ND U 0.0012 1 ND U 0.0011 1 ND U 0.0011 1 ND U 0.0011 1 ND U 0.0011 1

ND U 0.00014 1 ND U 0.00013 1 ND U 0.021 1 ND U 0.017 1 ND U 0.014 1 ND U 0.00017 1

ND U 0.00017 1 ND U 0.00015 1 5.65 0.024 1 0.564 J 0.021 1 ND U 0.016 1 ND U 0.0002 1

ND U 0.00012 1 ND U 0.00012 1 ND U 0.018 1 ND U 0.015 1 ND U 0.012 1 ND U 0.00015 1

ND U 0.00014 1 ND U 0.00013 1 ND U 0.021 1 ND U 0.018 1 ND U 0.014 1 ND U 0.00018 1

ND U 0.00027 1 ND U 0.00025 1 0.14 J 0.04 1 ND U 0.034 1 ND U 0.026 1 ND U 0.00033 1

ND U 0.000077 1 ND U 0.000072 1 3.88 0.011 1 0.321 J 0.0096 1 1.29 0.0075 1 ND U 0.000094 1

ND U 0.00024 1 ND U 0.00023 1 ND U 0.036 1 ND U 0.03 1 ND U 0.024 1 ND U 0.0003 1

ND U 0.00011 1 ND U 0.0001 1 ND U 0.016 1 ND U 0.014 1 ND U 0.011 1 ND U 0.00013 1

0.0421 0.014 1 ND U 0.013 1 ND U 0.011 1 ND U 0.012 1 ND U 0.014 1 ND U 0.013 1

0.137 0.013 1 ND U 0.012 1 0.0496 0.011 1 ND U 0.011 1 ND U 0.013 1 ND U 0.012 1

0.11 0.013 1 ND U 0.011 1 0.0331 0.01 1 ND U 0.01 1 ND U 0.012 1 ND U 0.012 1

0.126 0.014 1 ND U 0.012 1 0.0374 0.011 1 ND U 0.011 1 ND U 0.013 1 ND U 0.013 1

0.073 0.015 1 ND U 0.013 1 0.023 J 0.012 1 ND U 0.013 1 ND U 0.015 1 ND U 0.014 1

0.136 0.014 1 ND U 0.012 1 0.0517 0.011 1 ND U 0.012 1 ND U 0.013 1 ND U 0.013 1

0.031 J 0.013 1 ND U 0.012 1 0.57 0.011 1 0.228 0.011 1 ND U 0.013 1 ND U 0.012 1

0.0214 J 0.011 1 ND U 0.0099 1 1.64 0.0089 1 0.394 0.0093 1 ND U 0.011 1 ND U 0.01 1

0.171 0.019 1 ND U 0.016 1 1.31 0.015 1 0.447 0.015 1 ND U 0.018 1 ND U 0.017 1

0.172 0.016 1 ND U 0.014 1 0.117 0.013 1 0.0372 0.013 1 0.064 0.015 1 ND U 0.015 1

93.2 0.25 1 17.8 0.26 1 4.4 0.23 1 1.8 B 0.24 1 7.1 0.27 1 4.1 0.24 1

7/30/2013

AOI3_BH-13-108

AOI3_BH-13-108_2-3_73013

Soil

AOI3-BH-13-106

AOI3_DUP2_73113

Soil

7/31/2013

S-387

AOI3-S-387_3-4_73113

Soil

9-9.53-4 9-9.5 2-3

7/30/2013

AOI3_BH-13-107

AOI3_BH-13-107_10-11_73013

Soil

7/30/2013

AOI3_BH-13-105

AOI3_BH-13-105_8-9_73013

Soil

10-118-9

7/31/2013

AOI3-BH-13-106

AOI3-BH-13-106_9-9.5_73113

Soil

7/31/2013
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

ND U 0.0002 1 ND U 0.00021 1 0.906 J 0.07 1 ND U 0.0002 1 17.2 0.023 1

ND U 0.0012 1 ND U 0.0012 1 ND U 0.0012 1 ND U 0.0012 1 ND U 0.001 1

ND U 0.00013 1 ND U 0.00013 1 ND U 0.045 1 ND U 0.00013 1 ND U 0.015 1

ND U 0.00015 1 ND U 0.00016 1 0.369 J 0.053 1 ND U 0.00016 1 7.43 0.018 1

ND U 0.00011 1 ND U 0.00012 1 9.59 0.04 1 ND U 0.00012 1 0.356 0.013 1

ND U 0.00013 1 ND U 0.00014 1 4.17 0.046 1 ND U 0.00013 1 4.13 0.015 1

ND U 0.00025 1 ND U 0.00026 1 2.73 0.087 1 ND U 0.00026 1 2.76 0.029 1

ND U 0.000071 1 ND U 0.000074 1 66 0.025 1 0.00028 J 0.000072 1 1.28 0.0083 1

ND U 0.00022 1 ND U 0.00023 1 ND U 0.078 1 ND U 0.00023 1 ND U 0.026 1

ND U 0.0001 1 ND U 0.0001 1 0.925 0.035 1 ND U 0.0001 1 0.122 0.012 1

ND U 0.014 1 ND U 0.015 1 13.2 0.066 1 ND U 0.014 1 0.449 0.012 1

ND U 0.013 1 0.0195 J 0.014 1 11.4 0.062 1 0.0267 J 0.013 1 0.757 0.011 1

ND U 0.012 1 ND U 0.013 1 8.22 0.058 1 0.0308 J 0.013 1 0.534 0.01 1

ND U 0.013 1 ND U 0.014 1 7.86 0.063 1 0.0471 0.014 1 0.581 0.011 1

ND U 0.015 1 ND U 0.016 1 5.03 0.071 1 0.0393 J 0.015 1 0.252 0.013 1

ND U 0.013 1 0.0224 J 0.014 1 27.4 1.3 20 0.0398 J 0.014 1 0.813 0.011 1

ND U 0.013 1 ND U 0.014 1 263 1.2 20 0.0205 J 0.013 1 0.677 0.011 1

ND U 0.011 1 ND U 0.012 1 118 1 20 0.0405 J 0.011 1 1.16 0.0093 1

ND U 0.018 1 ND U 0.019 1 159 1.7 20 0.043 0.019 1 2.12 0.015 1

ND U 0.015 1 ND U 0.016 1 27.6 1.5 20 0.0387 J 0.016 1 1.23 0.013 1

9.9 0.26 1 22.1 0.28 1 282 0.28 1 10700 2.6 10 103 0.24 1

7/24/2013

AOI3_BH-13-111

AOI3_BH-13-111_4-5_72413

Soil

4-5

7/24/2013

AOI3_BH-13-110

AOI3_BH-13-110_2-2.5_72413

Soil

7/24/2013

AOI3_BH-13-109

AOI3_BH-13-109_5-6_72413

Soil

2-2.55-6

7/29/2013

AOI3_BH-13-113

AOI3_BH-13-113_72913

Soil

3-4

7/29/2013

AOI3_BH-13-112

AOI3_BH-13-112_2-3_72913

Soil

2-3
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

29.9 0.041 1 ND U 0.0002 1 ND U 0.00018 1 20.5 0.022 1 ND U 0.00023 1

ND U 0.0011 1 ND U 0.0012 1 ND U 0.001 1 ND U 0.00048 1 ND U 0.00051 1

ND U 0.026 1 ND U 0.00013 1 ND U 0.00012 1 ND U 0.015 1 ND U 0.00015 1

12.9 0.031 1 ND U 0.00015 1 ND U 0.00014 1 7.72 0.021 1 ND U 0.00022 1

1.02 0.023 1 0.001 0.00011 1 ND U 0.00011 1 0.285 0.015 1 ND U 0.00015 1

8.03 0.027 1 ND U 0.00013 1 ND U 0.00012 1 11.6 0.031 1 ND U 0.00032 1

5.35 0.051 1 0.00053 J 0.00025 1 ND U 0.00023 1 3.6 0.018 1 ND U 0.00019 1

2.41 0.014 1 0.00055 J 0.000072 1 ND U 0.000066 1 1.57 0.012 1 ND U 0.00012 1

ND U 0.046 1 0.0032 0.00023 1 ND U 0.00021 1 ND U 0.017 1 0.0067 0.00018 1

0.283 0.02 1 ND U 0.0001 1 ND U 0.000093 1 ND U 0.023 1 ND U 0.00024 1

0.309 0.012 1 ND U 0.015 1 ND U 0.012 1 0.401 0.0032 1 ND U 0.0033 1

0.39 0.011 1 ND U 0.014 1 ND U 0.011 1 0.243 0.0073 1 ND U 0.0075 1

0.302 0.011 1 ND U 0.013 1 ND U 0.011 1 0.174 0.008 1 ND U 0.0083 1

0.344 0.012 1 ND U 0.014 1 ND U 0.012 1 0.216 0.0077 1 ND U 0.008 1

0.201 0.013 1 ND U 0.015 1 ND U 0.013 1 0.0962 0.011 1 ND U 0.012 1

0.46 0.012 1 ND U 0.014 1 ND U 0.012 1 0.235 0.0061 1 ND U 0.0063 1

0.744 0.011 1 ND U 0.014 1 ND U 0.011 1 3.37 0.0045 1 ND U 0.0046 1

1.73 0.0095 1 ND U 0.011 1 ND U 0.0095 1 3.23 0.006 1 ND U 0.0062 1

1.95 0.016 1 ND U 0.019 1 ND U 0.016 1 4.1 0.042 10 ND U 0.0043 1

0.725 0.013 1 0.0201 J 0.016 1 ND U 0.013 1 0.698 0.0047 1 ND U 0.0049 1

119 0.23 1 23.2 0.27 1 8.8 0.23 1 6.6 0.28 1 9.9 0.28 1

Soil Soil

10-11 12-14

10/6/2015 10/6/2015

AOI3_BH-15-1_10-11_100615 AOI3_BH-15-2_12-14_100615

AOI3-BH-15-1 AOI3-BH-15-2

7/29/2013

AOI3_BH-13-115

AOI3_BH-13-115_2-3_72913

Soil

3-4 2-3

7/29/2013

AOI3_BH-13-114

AOI3_BH-13-114_2-3_72913

Soil

2-3

7/29/2013

AOI3_BH-13-113

AOI3_DUP_SO_001_72913

Soil
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

ND U 0.022 1 0.0057 0.0002 1 4.49 0.027 1 49.3 0.2 1 0.00054 J 0.00024 1

ND U 0.00043 1 ND U 0.00048 1 ND U 0.00056 1 ND U 0.00046 1 ND U 0.00063 1

ND U 0.015 1 ND U 0.00013 1 ND U 0.019 1 ND U 0.0068 1 ND U 0.00016 1

ND U 0.021 1 0.002 0.00019 1 0.935 0.026 1 15.4 0.19 1 ND U 0.00023 1

ND U 0.015 1 ND U 0.00013 1 ND U 0.018 1 ND U 0.0067 1 0.0026 0.00016 1

ND U 0.031 1 ND U 0.00028 1 0.894 0.038 1 56 0.28 1 0.0019 0.00033 1

ND U 0.018 1 ND U 0.00016 1 0.813 0.023 1 21.5 0.17 1 0.00054 J 0.0002 1

0.183 J 0.012 1 0.00023 J 0.00011 1 1.76 0.015 1 6.02 0.0054 1 0.00041 J 0.00013 1

ND U 0.017 1 ND U 0.00015 1 ND U 0.021 1 ND U 0.0078 1 ND U 0.00018 1

ND U 0.023 1 ND U 0.00021 1 ND U 0.029 1 ND U 0.011 1 0.00083 J 0.00025 1

ND U 0.003 1 ND U 0.0033 1 ND U 0.0037 1 0.0744 0.0031 1 ND U 0.0041 1

ND U 0.0067 1 ND U 0.0074 1 ND U 0.0084 1 0.02 J 0.0069 1 ND U 0.0091 1

ND U 0.0074 1 ND U 0.0082 1 ND U 0.0092 1 ND U 0.0076 1 ND U 0.01 1

ND U 0.0071 1 ND U 0.0079 1 ND U 0.0089 1 ND U 0.0073 1 ND U 0.0097 1

ND U 0.01 1 ND U 0.012 1 ND U 0.013 1 ND U 0.011 1 ND U 0.014 1

ND U 0.0056 1 ND U 0.0062 1 ND U 0.007 1 0.0197 J 0.0057 1 ND U 0.0076 1

ND U 0.0041 1 0.0359 J 0.0046 1 0.0416 J 0.0052 1 0.25 0.0042 1 ND U 0.0056 1

ND U 0.0055 1 ND U 0.0061 1 0.122 0.0069 1 5.8 0.028 5 ND U 0.0076 1

0.0303 J 0.0038 1 0.0712 0.0043 1 0.0366 J 0.0048 1 0.228 0.004 1 ND U 0.0052 1

ND U 0.0043 1 ND U 0.0048 1 ND U 0.0054 1 0.0615 0.0045 1 ND U 0.0059 1

8.1 0.25 1 11.3 0.27 1 9.8 0.31 1 4.2 0.26 1 12.6 0.35 1

Soil Soil Soil Soil Soil

12-13 12-13 12-14 14-16 14-16

10/6/2015 10/5/2015 10/27/2015 10/27/2015 10/27/2015

AOI3-BH-15-7

AOI3_BH-15-3_12-13_100615 AOI3_BH-15-4_12-13_100515 AOI3_BH-15-5_12-14_102715 AOI3_BH-15-6_14-16_102715 AOI3_BH-15-7_14-16_102715

AOI3-BH-15-3 AOI3-BH-15-4 AOI3-BH-15-5 AOI3-BH-15-6
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

ND U 0.02 1 0.00036 J 0.00018 1 83.3 1.1 1 ND U 0.00022 1 0.0082 0.00025 1

ND U 0.00049 1 ND U 0.00048 1 ND U 0.00069 1 ND U 0.00048 1 ND U 0.00052 1

ND U 0.014 1 ND U 0.00012 1 ND U 0.029 1 ND U 0.00015 1 ND U 0.00017 1

0.25 0.019 1 ND U 0.00017 1 102 1 1 ND U 0.00021 1 ND U 0.00024 1

ND U 0.013 1 0.0016 0.00012 1 20 0.029 1 0.0024 0.00015 1 ND U 0.00017 1

0.0306 J 0.028 1 0.002 0.00025 1 54.5 0.059 1 0.0034 0.0003 1 ND U 0.00035 1

0.214 0.016 1 0.00032 J 0.00015 1 7.05 0.035 1 0.00055 J 0.00018 1 ND U 0.00021 1

8.26 0.011 1 ND U 0.000097 1 38.1 0.023 1 ND U 0.00012 1 0.0764 0.00013 1

ND U 0.015 1 ND U 0.00014 1 ND U 0.033 1 ND U 0.00017 1 ND U 0.00019 1

ND U 0.021 1 0.00067 J 0.00019 1 5.54 0.045 1 0.0013 0.00023 1 0.0027 0.00026 1

0.311 0.0033 1 ND U 0.0031 1 16.1 0.12 5 ND U 0.0031 1 ND U 0.0036 1

0.0856 0.0075 1 ND U 0.0069 1 2.22 0.27 5 ND U 0.007 1 ND U 0.0082 1

0.0336 J 0.0082 1 ND U 0.0076 1 1.28 J 0.29 5 ND U 0.0077 1 ND U 0.009 1

0.0371 J 0.008 1 ND U 0.0074 1 1.41 0.28 5 ND U 0.0074 1 ND U 0.0087 1

ND U 0.012 1 ND U 0.011 1 0.994 J 0.41 5 ND U 0.011 1 ND U 0.013 1

0.0993 0.0062 1 ND U 0.0058 1 4.44 0.22 5 ND U 0.0058 1 ND U 0.0068 1

1.18 0.0046 1 ND U 0.0043 1 27 0.16 5 ND U 0.0043 1 0.29 0.005 1

2.6 0.0062 1 ND U 0.0057 1 ND U 0.22 5 ND U 0.0058 1 ND U 0.0068 1

1.83 0.0043 1 ND U 0.004 1 62 0.15 5 ND U 0.004 1 0.459 0.0047 1

0.297 0.0048 1 ND U 0.0045 1 10 0.17 5 ND U 0.0045 1 0.0448 0.0053 1

7.5 0.28 1 6.8 0.29 1 18000 12 50 6.6 0.28 1 10.8 0.3 1

Soil Soil SoilSoil Soil

14-16 14-16 8-10 16-18 14-16

10/14/2015 10/23/2015

S-410 S-411 S-412S-407 S-408

10/21/2015 10/20/2015 10/18/2015

AOI3_S-407_14-16_101415 AOI4_S-408_14-16_102315 AOI3_S-410_8-10_102115 AOI3_S-411_16-18_102015 AOI3_S-412_14-16_101815
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

63.6 0.099 1 ND U 0.043 1 NA NA NA

ND U 0.00043 1 ND U 0.00046 1 NA NA NA

ND U 0.066 1 ND U 0.029 1 ND U 0.41 NA ND U 0.003

10.5 0.095 1 ND U 0.041 1 NA NA NA

1.05 0.066 1 30.9 0.029 1 ND U 0.64 NA ND U 0.005

0.712 0.14 1 0.127 J 0.059 1 NA NA NA

0.612 0.081 1 0.0434 J 0.035 1 0.94 NA ND U 0.009

5.6 0.053 1 ND U 0.023 1 NA NA NA

ND U 0.076 1 ND U 0.033 1 NA NA NA

ND U 0.1 1 40.8 0.045 1 0.99 NA 0.003 J

0.873 0.0079 1 ND U 0.0032 1 0.2 NA NA

ND U 0.018 1 ND U 0.0072 1 0.43 NA NA

ND U 0.02 1 ND U 0.008 1 0.85 NA NA

ND U 0.019 1 ND U 0.0077 1 1.3 NA NA

ND U 0.028 1 ND U 0.011 1 2 NA NA

0.0503 J 0.015 1 ND U 0.006 1 0.54 NA NA

3.37 0.011 1 ND U 0.0045 1 0.1 NA NA

8.94 0.059 4 ND U 0.006 1 NA NA NA

10 0.041 4 ND U 0.0042 1 0.7 NA NA

0.629 0.012 1 ND U 0.0047 1 1.1 NA NA

2.6 0.25 1 5.7 0.26 1 NA ND U 0.1 NA

Soil Soil Soil

-- -- --

1/26/1988 1/27/1988 1/21/1988

A10_012688 A10_012688 A12_012188

A10
3,4

A10
3,4

A12
3,4

Soil Soil

10/15/2015 10/16/2015

14-16 20-22

S-413 S-414

AOI3_S-413_14-16_101515 AOI3_S-414_20-22_101615
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

NA NA NA NA NA

NA NA NA NA NA

NA ND U 0.003 NA NA NA

NA NA NA NA NA

NA ND U 0.005 NA NA NA

NA NA NA NA NA

NA 0.011 NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA 0.006 J NA NA NA

0.2 ND U 0.44 ND U 0.075 0.45 0.71

0.96 1.3 J ND U 0.31 1.2 1.1

1.9 2 0.19 1.4 1.4

2.1 2.6 0.16 J 0.92 1.2

3.8 3.8 ND U 0.16 2.3 2

1.4 1.7 0.19 1.5 1.4

0.085 ND U 0.44 ND U 0.075 0.24 0.45

NA NA NA NA NA

0.9 2.3 ND U 0.21 2 2.4

2.7 3.2 0.29 3.5 3.1

ND U 0.1 ND U 0.1 ND U 0.1 ND U 0.1 NA

Soil Soil Soil Soil Soil

-- -- -- -- --

1/22/1988 1/25/1988 1/22/1988 1/26/1988 1/26/1988

A13_012288 A15_012588 A2_012288 A4_012688 A8_012688

A13
3,4

A15
3,4

A2
3,4

A4
3,4

A8
3,4
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

NA NA NA NA NA

NA NA NA NA NA

ND 1 0.003 ND U 0.003 ND U 6.2 ND U 1.8 ND U 0.43

NA NA NA NA NA

0.018 0.14 66 2.1 J 0.69 J

NA 0.088 110 18 7.9

0.045 0.062 30 5.2 2.5

NA NA NA NA NA

NA NA NA NA NA

0.11 0.005 ND U 13 ND U 3.9 ND U 0.92

NA ND U 0.44 ND U 4.9 ND U 25 ND U 4.7

NA 0.74 J ND U 20 ND U 100 ND U 19

NA 0.74 ND U 6.5 ND U 32 ND U 6.1

NA ND U 1.1 ND U 12 ND U 62 ND U 12

NA ND U 0.95 ND U 11 ND U 53 ND U 10

NA 1.2 ND U 6.5 ND U 32 ND U 6.1

NA 0.97 14 30 3.2 J

NA NA NA NA NA

NA 2.8 8 J 58 5.1 J

NA 1.6 ND U 4.9 60 3.7 J

NA 280 264 242 559

Soil Soil Soil Soil Soil

-- -- -- -- --

1/26/1988 3/21/1988 3/21/1988 3/21/1988 3/21/1988

A9_012688 B1_032188 B10_032188 B11_032188 B12_032188

B1
3,4

B10
3,4

B11
3,4

B12
3,4

A9
3,4
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

NA NA NA NA NA

NA NA NA NA NA

ND U 0.003 ND U 1.9 NA ND U 0.003 NA

NA NA NA NA NA

ND U 0.005 ND U 3 NA ND U 0.005 NA

ND U 0.006 ND U 3.4 NA ND U 0.006 NA

ND U 0.009 ND U 4.9 NA ND U 0.009 NA

NA NA NA NA NA

NA NA NA NA NA

ND U 0.007 ND U 4.1 NA ND U 0.007 NA

ND U 0.075 ND U 0.52 ND 1 0.074 ND U 0.075 ND U 0.075

0.11 J ND U 2.1 ND 1 0.3 ND U 0.31 ND U 0.31

ND U 0.099 ND U 0.68 ND 1 0.098 ND U 0.099 ND U 0.099

ND U 0.19 ND U 1.3 ND 1 0.19 ND U 0.19 ND U 0.19

ND U 0.16 ND U 1.1 ND 1 0.16 ND U 0.16 ND U 0.16

ND U 0.099 1.3 ND 1 0.098 ND U 0.099 ND U 0.099

ND U 0.075 16 ND 1 0.074 ND U 0.075 ND U 0.075

NA NA NA NA NA

ND U 0.21 10 ND 1 0.21 ND U 0.21 ND U 0.21

0.1 2 ND 1 0.074 0.18 0.13

110 151 46.3 179 30.3

Soil Soil Soil Soil Soil

-- -- -- -- --

3/22/1988 3/22/1988 3/22/1988 3/22/1988 3/22/1988

B13_032288 B14_032288 B15_032288 B16_032288 B18_032288

B13
3,4

B14
3,4

B15
3,4

B16
3,4

B18
3,4
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

NA NA NA NA NA

NA NA NA NA NA

ND U 4.4 ND U 0.003 ND U 0.006 ND U 0.48 ND U 0.004

NA NA NA NA NA

60 ND U 0.005 ND U 0.005 9 ND U 0.006

330 0.006 ND U 0.006 ND U 0.85 ND U 0.006

47 ND U 0.008 ND U 0.008 ND U 1.2 ND U 0.009

NA NA NA NA NA

NA NA NA NA NA

55 0.003 J 0.003 J ND U 1 ND U 0.008

3.6 J ND U 0.074 23 ND U 5.2 ND U 0.25

ND U 20 0.21 J 41 3.6 ND U 1

ND U 6.3 0.32 ND U 0.88 ND U 6.8 ND U 0.33

ND U 12 ND U 0.19 32 ND U 13 ND U 0.64

ND U 10 ND U 0.16 8.1 ND U 11 ND U 0.55

16 0.4 38 8.7 ND U 0.33

58 0.71 26 34 0.17 J

NA NA NA NA NA

62 0.77 62 24 0.31 J

38 1.3 160 10 0.59

263 216 472 183 237

Soil

-- --

Soil Soil Soil Soil

3/21/1988 3/21/1988 3/21/1988

-- -- --

B3_032188 B4_032188 B5_032188 B6_032188

3/21/1988 3/21/1988

B2
3,4

B3
3,4

B4
3,4

B5
3,4

B6
3,4

B2_032188
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF Result Q DL DF

NA NA NA NA NA NA

NA NA NA NA NA NA

ND U 4.7 ND U 0.41 NA NA NA NA

NA NA NA NA NA NA

28 ND U 0.65 0.005 0.005 0.033 0.005 78.2 D 0.005 ND U 0.005

37 ND U 0.74 0.031 0.005 0.081 J 0.005 293 D 0.005 ND U 0.005

52 ND U 1.1 0.026 0.005 0.026 J 0.005 75.4 D 0.005 ND U 0.005

NA NA NA NA NA NA

NA NA NA NA NA NA

5.9 J ND U 0.88 NA NA NA NA

9.2 J ND U 4.5 ND U 0.23 ND U 0.23 39.5 D 0.23 1.83 D 0.23

ND U 42 ND U 18 NA NA NA NA

ND U 13 ND U 5.9 ND U 0.3 ND U 0.3 ND U 0.3 0.347 D 0.3

ND U 26 ND U 11 NA NA NA NA

ND U 22 ND U 9.6 NA NA NA NA

18 3.5 J ND U 0.3 0.766 D 0.3 19.1 0.3 1.66 D 0.3

360 ND U 4.5 ND U 0.23 ND U 0.23 1110 D 0.23 10.5 D 0.23

NA NA NA NA NA NA

160 11 J ND U 0.64 2.26 D 0.64 336 D 0.64 23.7 D 0.64

32 12 ND U 0.3 0.808 D 0.3 20.1 0.3 2.01 D 0.3

479 191 440 D 230 D 200 D 110 D

8 - 8.5 5 - 5.5 7 - 7.5 10 - 10.5

Soil Soil Soil Soil Soil Soil

-- --

B7
3,4

B9
3,4

SSS-4D
3

SSS-4S
3

SSS-5
3

SSS-6
3

B7_032188 B9_032188 SSS-4D_082890 SSS-4S_082890 SSS-5_082890 SSS-6_082890

3/21/1988 3/21/1988 8/28/1990 8/28/1990 8/28/1990 8/28/1990
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Table 5

Summary of Subsurface Soil Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample ID

Sample Date

Sample Interval (ft bgs)

Sample Matrix

Unit

Volatile Organic Compounds

1,2,4-Trimethylbenzene 95-63-6 640 35 mg/kg

1,2-Dibromoethane (Ethylene Dibromide) 106-93-4 4.3 0.005 mg/kg

1,2-Dichloroethane 107-06-2 98 0.5 mg/kg

1,3,5-Trimethylbenzene (Mesitylene) 108-67-8 10,000 210 mg/kg

Benzene 71-43-2 330 0.5 mg/kg

Dimethyl Benzene/ Xylenes, Total 1330-20-7 9,100 1,000 mg/kg

Ethylbenzene 100-41-4 1,000 70 mg/kg

Isopropylbenzene (Cumene) 98-82-8 10,000 2,500 mg/kg

Tert-Butyl Methyl Ether 1634-04-4 9,900 2 mg/kg

Toluene 108-88-3 10,000 100 mg/kg

Semi Volatile Organic Compounds

Anthracene 120-12-7 190,000 350 mg/kg

Benzo(A)Anthracene 56-55-3 190,000 430 mg/kg

Benzo(A)Pyrene 50-32-8 190,000 46 mg/kg

Benzo(B)Fluoranthene 205-99-2 190,000 170 mg/kg

Benzo(G,H,I)Perylene 191-24-2 190,000 180 mg/kg

Chrysene 218-01-9 190,000 230 mg/kg

Fluorene 86-73-7 190,000 3,800 mg/kg

Naphthalene 91-20-3 190,000 25 mg/kg

Phenanthrene 85-01-8 190,000 10,000 mg/kg

Pyrene 129-00-0 190,000 2,200 mg/kg

Metals

Lead 7439-92-1 190,000 450 mg/kg

Notes:

CAS - Chemical Abstracts Service Registry Number

PADEP - Pennsylvania Department of Environmental Protection

MSC - Medium Specific Concentration

mg/l - milligram per liter

mg/kg - milligram per kilogram

Q - Lab Qualifier

DL - Lab detection limit (actual limit may be either the quantification or method detection limit)

DF - Dilution Factor

ND - Not Detected

NA - Not Analyzed

   ft bgs - feet below ground surface

Qualifiers: 

U - The analyte was analyzed but not detected above the detection limit.

B- Compound was detected in the method blank.

Exceedance Summary: 

Reported result exceeds the PADEP Non-Residential Subsurface Soil Direct Contact MSC

Reported result exceeds the PADEP Non-Residential Soil to Groundwater MSC.

PADEP Non-

Residential Soil to 

Groundwater 

MSC
2

2
 PADEP Non-Residential Soil to Groundwater MSC for unsaturated soils in a used aquifer with total dissolved solids less 

than 2500 mg/l (last updated August 27, 2016).

1 
 PADEP Act 2 Non-Residental Subsurface Soil Direct Contact MSCs (last updated August 27, 2016).

J - Compound was detected below the quantification limit and above the method detection limit. The result should be 

considered estimated.

Chemical Name
CAS 

Number

PADEP 

Non-Residential 

Subsurface Soil 

Direct Contact 

MSC
1

DL exceeds the PADEP Non-Residential Subsurface Soil  Direct Contact MSC

3
Sample is a historic sample. Detection limits and/or dilution factors were not provided in the original report.

4
Sample is a composite sample. No depth provided.

10 

10 
10 

10 

10 

Result Q DL DF Result Q DL DF

NA NA

NA NA

NA NA

NA NA

ND U 0.005 ND U 0.005

ND U 0.005 ND U 0.005

ND U 0.005 ND U 0.005

NA NA

NA NA

NA NA

ND U 0.23 8.23 D 0.23

NA NA

ND U 0.3 ND U 0.3

NA NA

NA NA

ND U 0.3 0.532 D 0.3

ND U 0.23 0.346 D 0.23

NA NA

ND U 0.64 0.936 D 0.64

ND U 0.3 0.502 D 0.3

23 D 33 D

8 - 8.5 2 - 2.5

Soil

SSS-7S
3

SSS-7S_082890

8/28/1990

Soil

SSS-7D
3

SSS-7D_082890

8/28/1990
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Figure G-1
Recovery Well RW-2

Apparent LNAPL Thickness and Groundwater Elevation Trends
AOI 3 Remedial Investigation Report
PES Philadelphia Refining Complex

Philadelphia, PA

Notes:
1. Apparent LNAPL thicknesses and groundwater 
    elevations were obtained from gauging events 
    spanning from March 1997 through May 2017.
2. Observed LNAPL sheen is displayed as 0.01 feet thick.
3. LNAPL = light non-aqueous phase liquid.   
4. ft amsl = feet above mean sea level.
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Figure G-2
Monitoring Well S-5

Apparent LNAPL Thickness and Groundwater Elevation Trends
AOI 3 Remedial Investigation Report
PES Philadelphia Refining Complex

Philadelphia, PA

Notes:
1. Apparent LNAPL thicknesses and groundwater 
    elevations were obtained from gauging events 
    spanning from December 1995 through May 2017.
2. Observed LNAPL sheen is displayed as 0.01 feet thick.
3. LNAPL = light non-aqueous phase liquid.   
4. ft amsl = feet above mean sea level.
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Figure G-3
Monitoring Well S-19

Apparent LNAPL Thickness and Groundwater Elevation Trends
AOI 3 Remedial Investigation Report
PES Philadelphia Refining Complex

Philadelphia, PA

Notes:
1. Apparent LNAPL thicknesses and groundwater 
    elevations were obtained from gauging events 
    spanning from June 1996 through May 2014.
2. Observed LNAPL sheen is displayed as 0.01 feet thick.
3. LNAPL = light non-aqueous phase liquid.   
4. ft amsl = feet above mean sea level.
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Figure G-4
Monitoring Well S-60

Apparent LNAPL Thickness and Groundwater Elevation Trends
AOI 3 Remedial Investigation Report
PES Philadelphia Refining Complex

Philadelphia, PA

Notes:
1. Apparent LNAPL thicknesses and groundwater 
    elevations were obtained from gauging events 
    spanning from December 1995 through May 2017.
2. Observed LNAPL sheen is displayed as 0.01 feet thick.
3. LNAPL = light non-aqueous phase liquid.   
4. ft amsl = feet above mean sea level.
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Figure G-5
Monitoring Well S-113

Apparent LNAPL Thickness and Groundwater Elevation Trends
AOI 3 Remedial Investigation Report
PES Philadelphia Refining Complex

Philadelphia, PA

Notes:
1. Apparent LNAPL thicknesses and groundwater 
    elevations were obtained from gauging events 
    spanning from July 1996 through May 2016.
2. Observed LNAPL sheen is displayed as 0.01 feet thick.
3. LNAPL = light non-aqueous phase liquid.   
4. ft amsl = feet above mean sea level.
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Figure G-6
Monitoring Well S-285

Apparent LNAPL Thickness and Groundwater Elevation Trends
AOI 3 Remedial Investigation Report
PES Philadelphia Refining Complex

Philadelphia, PA

Notes:
1. Apparent LNAPL thicknesses and groundwater 
    elevations were obtained from gauging events 
    spanning from May 2011 through May 2017.
2. Observed LNAPL sheen is displayed as 0.01 feet thick.
3. LNAPL = light non-aqueous phase liquid.   
4. ft amsl = feet above mean sea level.

\langan.com\data\DYL\data6\2574601\Office Data\Reports\Remedial Investigation Reports\AOI 3\RIR\Appendices\Appednix G - LNAPL Characterization

Page 1 of 1



7/15/15 1/31/16 8/18/16 3/6/17 9/22/17
Date

8

10

12

14

16

G
ro

un
dw

at
er

 E
le

va
tio

n 
(ft

 a
m

sl
)

0

0.4

0.8

1.2

1.6

2

Ap
pa

re
nt

 L
N

AP
L 

Th
ic

kn
es

s 
(fe

et
)

Legend
Groundwater Elevation
Apparent LNAPL Thickness

Figure G-7
Monitoring Well S-410

Apparent LNAPL Thickness and Groundwater Elevation Trends
AOI 3 Remedial Investigation Report
PES Philadelphia Refining Complex

Philadelphia, PA

Notes:
1. Apparent LNAPL thicknesses and groundwater 
    elevations were obtained from gauging events 
    spanning from December 2015 through May 2017.
2. Observed LNAPL sheen is displayed as 0.01 feet thick.
3. LNAPL = light non-aqueous phase liquid.   
4. ft amsl = feet above mean sea level.
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     (R&S).

SCALE:

DATE:

DRN. BY:

CKD. BY:

JOB#:

0 50 10025 Feet

Philadelphia Refinery Operations

A Series of Evergreen Resources

Group, LLC.

2 Righter Parkway, Suite 200

Wilmington, DE 19803

Path: \\langan.com\data\DYL\data6\2574601\ArcGIS\MapDocuments\AOI 3 RIR 2016\Figure X - Trailer Areas.mxd  Date: 8/28/2017  User: vmiller  Time: 4:57:55 PM

               Trailer Location Figure

                AOI43 Remedial Investigation Report

                PES Philadelphia Refining Complex

                Philadelphia, Pennsylvania

1" = 50'

August 28, 2017

AJC

ED

2574602

Legend

Trailer Areas

AOI Boundary



 
 
 

GHD 
410 Eagleview Boulevard Suite 110 Exton Pennsylvania 19341 USA 
T 610 321 1800  F 610 321 2763  W www.ghd.com 

August 24, 2017 Reference No. 11109626 
 
 
 
Ms. Tiffani L. Doerr, PG 
Evergreen Resources Management Operations 
2 Righter Parkway, Suite No. 200 
Wilmington, DE   19803 
 
Dear Ms. Doerr: 
 
Re: Air Data Evaluation –  

Philadelphia Energy Solutions Complex 

As requested, GHD has prepared this letter summarizing the approach and results of the air data 
collection activities that were performed in March 2017 at the Philadelphia Energy Solutions (PES) 
Complex (Site) on behalf of Philadelphia Refinery Operations, a Series of Evergreen Resources Group, 
LLC (Evergreen). This letter includes the air data collected in March 2017 at Area of Interest (AOI) 2 
through AOI 9 by GHD. 

The procedures to obtain access, the sampling methodologies, the results of the indoor air sampling, and 
evaluation of the data are included herein for the samples collected in 2017. 

1. Investigation Activities 

A March/April 2016 indoor air sampling event was completed in accordance with the March 2016 Indoor 
Air Sampling Work Plan. An additional sampling event was initially scheduled for Fall/Winter 2016, 
however, following receipt of PADEP comments dated April 6, 2016, this work was deferred to incorporate 
PADEP's comments. GHD submitted a revised air sampling Work Plan on February 2, 2017, which 
incorporated the PADEP comments, and the sampling event was performed in March 2017. 

During the March 2017 sampling event, GHD collected indoor air samples from the occupied buildings in 
AOI 2 through AOI 9, as summarized in Table 1 of this letter. Each building was selected based on 
occupancy and specific building characteristics such as building size and location of the occupied space 
within a building, in accordance with the air sampling Work Plan. The buildings included in the sampling 
were occupied, defined as being occupied for at least 15 minutes daily, were unvented, and were in 
contact with the ground or skirted buildings, where possible and available. 

The investigation activities and evaluation of the VI pathway followed the PADEP Land Recycling Program 
Technical Guidance Manual for Vapor Intrusion into Buildings from Groundwater and Soil under Act 2 
(2017). The activities also followed the United States Environmental Protection Agency's (USEPA) 
OSWER Technical Guide for Assessing and Mitigating the Vapor Intrusion Pathway from Subsurface 

http://www.ghd.com/
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Vapor Sources to Indoor Air (2015a), the USEPA's Technical Guide for Assessing Petroleum Vapor 
Intrusion at Leaking Underground Storage Tank Sites (2015b), and Interstate Technology & Regulatory 
Council (ITRC 2014), as appropriate. 

GHD performed the following activities as part of the 2017 air sampling activities at the Site. 

1.1 Obtain Work Permits 

Prior to commencing work, Work Permits were obtained from PES. All work was conducted in accordance 
with applicable safety standards and GHD's Health and Safety protocol as presented in a site-specific 
Health and Safety Plan. 

1.2 Building Survey and Inspection 

After obtaining work permits, if the sampling location/room changed from the initial March/April 2016 
event, then prior to indoor air sample collection, a detailed building survey and inspection was conducted 
to identify any potential indoor air sources of volatile organic compounds (VOCs) already present within 
the building (e.g., smoking, cleaning products, building products, manufacturing chemicals, etc.) not 
related to contaminants that could enter the building via the VI pathway. The number and frequency of 
occupants within the various buildings was recorded, and potential preferential migration pathways 
through the building slab (e.g., utility conduits, slab cracking, etc.) were observed. At each changed 
sampling location GHD completed a Building Survey and Indoor Air Sampling Field Sheet, which are 
included at Attachment A. 

1.3 Indoor and Outdoor Air Sampling 

The sampling took place from March 6 through March 11, 2017. The location of indoor and outdoor air 
samples is shown on Figure 1. 

The samples were collected using 6-liter capacity Summa™ canisters in a suitable location(s) in each 
building at a representative breathing zone height (i.e., 3 to 5 feet above grade). Canisters were 
laboratory-certified clean in accordance with section 8 of the PADEP VI guidance. The canisters were 
fitted with a laboratory-calibrated critical orifice flow-regulation device sized to limit the indoor air sample 
collection flow rate to allow for 8-hour sample collection. Canisters maintained a minimum residual 
negative pressure of approximately 1 to 5 inches of mercury following sample collection. 

Outdoor air sampling locations were selected for collection of an air sample in each AOI. The outdoor 
locations were set at the same general elevation of the samples in the buildings and were in a position 
that is generally upwind of the buildings being assessed. 

After 8 hours had passed, and the pressure reading on the canisters' gauges read between -5 and -1 
inches of mercury, the regulator was shut off, and the canister removed. 
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Written documentation of all field activities, conditions, and sampling processes was recorded in field 
notes, including names of field personnel, dates and times, serial numbers of the canister and flow 
controller, and the PID reading of the room in parts per billion. Documentation included building 
designation, building use, occupant information, and weather conditions at the time of sampling 
(temperature, barometric pressure, wind direction and speed, and humidity). Field documentation is 
included in Attachment A. The weather conditions for each day are included as Attachment B. 

The following problems occurred and were resolved during sampling activities: 

• Remodeling of the maintenance shop offices was ongoing in Building 2448 in AOI 2. The GHD Project 
Managers and Evergreen discussed this sample location and agreed to move it across the hall to a 
different office that was not being remodeled. 

• Samples AOI3-AI-17-05 (duplicate), AOI3-AI-17-09, AOI3-AA-17-01, AOI6-AI-17-22, AOI6-AI-17-10, 
AOI6-AI-17-12, AOI6-AI-17-15, AOI6-AA-17-01, AOI7-AI-17-13 and AOI8-AI-17-12 were collected for 
slightly less than the planned 8-hours. These samples were all discussed between the field staff and 
GHD Project Managers. Because the sample durations were at least 6-hours, and most were closer to 
8-hours, the samples were determined to be representative of a typical exposure. 

These issues were immediately identified by the field staff and discussed with the GHD Project Managers 
and Evergreen, as appropriate, and do not compromise the integrity of the data or the ability to use the 
data for the intended purpose. 

2. Data Evaluation Approach 

The indoor air samples were analyzed for the following short list of petroleum compounds using USEPA 
Method TO-15: 

• Benzene 

• Toluene 

• Ethylbenzene 

• Xylenes (o-, m-, p- isomers) 

• Cumene 

• Naphthalene 

• Methyl tert-butyl ether (MTBE) 

• 1,2,4-Trimethylbenzene 

• 1,3,5-Trimethylbenzene 

• 1,2-Dibromoethane 

• 1,2-Dichloroethane 
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The results of the indoor air sampling activities were compared to the following risk-based screening 
levels and occupational criteria, per the work plan, as shown in Table 2: 

• PADEP's generic indoor air screening values (SVIA) for indoor air in a non-residential setting 

• One-tenth of PADEP's generic indoor air screening values (SVIA) for indoor air in a non-residential 
setting 

• Occupational Safety and Health Administration's (OSHA) permissible exposure limits (PEL), as 
appropriate 

• USEPA's Regional Screening Levels (RSL) for Composite Worker Ambient Air; (both at Hazard Index 
(HI) of 0.1 and HI 1 [10-6 risk levels]) 

• American Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Value (TLV) 

• National Institute for Occupational Safety and Health (NIOSH) Recommended Exposure Limit (REL) 

• California Division of Occupational Safety and Health [Cal/OSHA] Permissible Exposure Limits [PELs] 

Table 3 summarizes the outdoor air. Table 3 also includes outdoor air results from a nearby PADEP 
monitoring station (Marcus Hook Air Toxics Monitor 2015) and background residential indoor air levels 
(USEPA Background Residential Indoor Air 2011). GHD compared the analytical results of outdoor air 
samples to the indoor air results to evaluate potential impact from background sources including Site 
operations. 

3. Results 

The results of the screening level data evaluation of the indoor air results are summarized below and 
shown in Table 2. 

• The results from the screening indicate that detected concentrations in indoor air did not exceed the 
occupational exposure levels (OELs), i.e., PEL, TLV, REL, at any AOI or building. 

• Detected concentrations of benzene, naphthalene, 1,2,4-trimethylbenzene, and 
1,3,5-trimethylbenzene exceeded the PADEP SHS in certain buildings at certain AOIs. The following 
describe the locations where these chemicals exceeded these criteria. 

− The highest concentrations of benzene were detected at in the first floor office of the Wharf Dock 
in Building 526 (AOI 5) and in the control room of Building 6627 (AOI 6). No other detected 
concentration of benzene exceeded the PADEP SHS. 

− Detected concentrations of naphthalene exceeded the PADEP SHS in Building 2520, 3316, 5917, 
5920, and 6628 (AOI 2); Building 163/475 and 650 (AOI 6); Building 6622, 6625, 6626, 711, 440, 
450, 595, and 442 (AOI 7); Building 3326 (AOI 8); and Building SR1, SR14 and SR2 (AOI 9). 
Many of these concentrations were similar to or lower than the maximum detected outdoor air 
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concentration of 4.9 µg/m3 and within the upper end of the range of USEPA's background 
residential indoor air of 4.8 µg/m3.  

− The highest concentrations of 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene were detected 
in the second floor office of the Wharf Dock in Building 526 (AOI 5). 1,2,4-trimethylbenzene also 
exceeded the PADEP SHS at Building 5917 (AOI 2). 

− The next highest detected concentrations of 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene 
do not exceed the RSLs at a target HI of 1, which were calculated using USEPA's most recent 
toxicity values from IRIS (2016). 

• Detected concentrations of ethylbenzene, cumene, and xylene also exceeded 1/10th of the PADEP 
SHS. Additional detected concentrations of benzene, naphthalene, 1,2,4-trimethylbenzene, and 
1,3,5-trimethylbenzene also exceeded 1/10th of the PADEP SHS. 

− Ethylbenzene exceeded 1/10th of the PADEP SHS in certain buildings at AOIs 2, 5, and 7. 

− Cumene exceeded 1/10th of the PADEP SHS in Building 475 (AOI 6).  

− Xylenes exceeded 1/10th of the PADEP SHS in certain buildings at AOIs 2 and 5. 

• Detected concentrations of benzene, ethylbenzene, cumene, naphthalene, and xylene exceeded the 
EPA RSLs at the same locations where either the PADEP SHS or 1/10th of the PADEP SHS were 
exceeded. 

• Of the trimethylbenzene results, only the maximum detected concentration of 1,2,4-trimethylbenzene 
(discussed above) exceeded the EPA RSL at an HI of 1. The EPA RSLs for the trimethylbenzene 
isomers were calculated using EPA's 2016 toxicity values from the IRIS database and are nearly an 
order of magnitude higher than the PADEP SHS, which use older toxicity values. 

As shown in Table 3, the detected concentrations in outdoor air are similar to or less than the 
concentrations from a nearby PADEP monitoring station or background residential indoor air levels. 

4. Conclusions 

The comparison of these detected concentrations in indoor air to generic non-residential criteria for indoor 
air and OSHA PELs did not identify any unacceptable risk to workers via indoor air inhalation at the Site. 

Certain concentrations of detected constituents in indoor air exceed generic risk-based criteria. 

The ambient/outdoor air results are within the range of background concentrations. 
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Should you require any additional information, please do not hesitate to contact me. 

Sincerely, 

GHD 

 
Francis C. Ramacciotti 

FCR/mm/2 

Encl. Figure 1 – Indoor Air and Ambient Air Sampling Locations 
Table 1 – Air Sampling Locations 
Table 2 – 2017 Indoor Air Sampling Data 
Table 3 – 2017 Outdoor Air Sampling Data 
Attachment A – Field Data Sheets 
Attachment B – Weather Data 

cc: David Steele, GHD 
Colleen Costello, GHD 
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FIGURE 1

PHILADELPHIA ENERGY SOLUTIONS FACILITY
PHILADELPHIA, PENNSYLVANIA

INDOOR AIR AND AMBIENT AIR SAMPLING LOCATIONS

Source: Microsoft Product Screen Shot(s) Reprinted with permission from Microsoft Corporation, Acquisition Date: June 2014, Accessed: 2016.

PROPOSED BUILDING FOR VAPOR INTRUSION SAMPLE625

LEGEND

AMBIENT AIR SAMPLING LOCATION

BELMONT TERMINAL (NOT INCLUDED IN SAMPLING PROGRAM)

NOTES
1. ALL OCCUPIED BUILDINGS, AS IDENTIFIED IN THE 2016 WORK PLAN, ARE

SHOWN. NOT ALL LOCATIONS ARE PROPOSED TO BE SAMPLED DURING
EVERY SAMPLING EVENT.

2. IN AOI 3, THE AREA LABELED AS TRAILERS NEAR CENTRAL WAREHOUSE
HAVE MULTIPLE SAMPLE LOCATIONS WITHIN THIS AREA PROPOSED IN THE
WORKPLAN.

INDICATES THE NAME OF THE BUILDING, THE NUMBER OF
THE BUILDING AND THE AMOUNT OF SAMPLES PROPOSED
TO BE COLLECTED FROM THAT LOCATION DURING EACH
SAMPLING EVENT. IF NO NUMBER LISTED AFTER THE
BUILDING NUMBER THEN ONE SAMPLE IS TO BE COLLECTED
AT THAT LOCATION DURING A SAMPLING EVENT.

ELECTRICAL
BLDG (450)

[5 LOCATIONS]

INDOOR AIR SAMPLING LOCATION



Table 1

Air Sampling Locations
Philadelphia Energy Solutions Facility

Philadelpha, PA
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GHD 11109626Doerr2-T1

AOI Building Location Locations Notes Sample ID

Actual 
Collection 

Date
Start 
Time

End 
Time

Start 
Canister 
Pressure 

("Hg)

End 
Canister 
Pressure 

("Hg)

PID 
Reading 

Start (ppb)

 PID 
Reading 

Stop (ppb)

2 11 Short Pier Short Pier AOI2-AI-17-01 3/10/2017 7:30 15:30 30 16 0 0
2 2435 Control House Control House AOI2-AI-17-02 3/11/2017 8:33 16:33 30 5 260 311
2 2448 Maintenance Shop Break Room AOI2-AI-17-03 3/10/2017 7:58 15:58 28.5 4 0.528 160
2 2448 Maintenance Shop Office AOI2-AI-17-04 3/10/2017 7:55 15:55 30 5 1459 --
2 2520 Control House 859/861 & 860/862 AOI2-AI-17-05 3/11/2017 9:15 17:16 30 5 775 745
2 3316 QA Lab Lab Room - West AOI2-AI-17-06 3/10/2017 8:02 16:02 30 5 64 0
2 3316 QA Lab 2nd Floor Office AOI2-AI-17-07 3/10/2017 8:07 16:07 28 6 121 207
2 4210 MOB Medical Office-Lower Floor AOI2-AI-17-08 3/10/2017 7:48 16:11 29 3 0 0
2 4210 MOB Safety Office-Lower Floor AOI2-AI-17-09 3/6/2017 9:59 18:08 28.5 2 117 322
2 4210 MOB 1st Floor Lobby AOI2-AI-17-10 3/10/2017 7:42 15:42 29 4 0 0
2 4210 MOB 1st Floor East Wing AOI2-AI-17-11 3/6/2017 9:43 17:43 30 2 119 305
2 4210 MOB 1st Floor West Wing AOI2-AI-17-12 3/6/2017 9:43 17:53 30 4 110 333
2 4210 MOB 2nd Floor East Conf Room AOI2-AI-17-13 3/6/2017 9:23 17:23 29 2 197 371
2 4210 MOB 2nd Floor West Wing AOI2-AI-17-14 3/6/2017 9:35 17:35 30 5 115 292
2 4210 MOB 2nd Floor Center File Room AOI2-AI-17-15 3/6/2017 9:14 17:15 31 3 115 289
2 5917 Refinery Hall 2nd Floor Conf Room AOI2-AI-17-16 3/10/2017 8:21 16:21 24 3 0 0
2 5917 Refinery Hall 2nd Floor East Wing AOI2-AI-17-17 3/10/2017 8:27 8:27 29 7 0 0
2 5920 Bio Area Control Room AOI2-AI-17-18 3/11/2017 8:03 16:12 28 6 113 230
2 5920 Bio Area Control Room (Duplicate) AOI2-AI-17-18 Dup 3/11/2017 8:05 16:12 29 4 113 230
2 6624 Control Room 869/870 AOI2-AI-17-19 3/11/2017 8:45 16:45 30 4 454 565
2 6628 Bio/BFW Control Room AOI2-AI-17-20 3/11/2017 7:56 16:10 29 8 568 411
2 AMBIENT Gate Area Outdoor AOI2-AA-17-01 3/11/2017 7:38 16:05 28 4 74 0
3 3324 Central Warehouse Lunch Area opposite lockers in alcove AOI3-AI-17-01 3/9/2017 6:56 14:56 30 6 34 0
3 3324 Central Warehouse Near Seal/Safety Store AOI3-AI-17-02 3/9/2017 7:05 15:05 30 2 0 0
3 3324 Central Warehouse Walled office next to lunch and lockers AOI3-AI-17-03 3/9/2017 6:58 14:58 30 7 0 0
3 3324 Central Warehouse Open Warehouse area on east side AOI3-AI-17-04 3/9/2017 7:07 15:07 30 4 0 0

3 3324 Central Warehouse Open Warehouse area on east side 
(Duplicate) AOI3-AI-17-05 3/9/2017 7:07 14:46 29 0 0 0

3 3324 Central Warehouse Shipping/Receiving Warehouse AOI3-AI-17-06 3/9/2017 7:03 15:03 30 2 0 0

3 Various Contractor Trailers Near Central Warehouse - Trailer 13/TechSolv 
(near southeast corner) AOI3-AI-17-07 3/9/2017 6:48 14:48 30 4 0 0

3 Various Contractor Trailers North of Central Warehouse AOI3-AI-17-08 3/9/2017 7:57 16:08 30 4 0 0

3 Main Contractor 
Building

Main Contractor 
Building Main Contractor Trailer AOI3-AI-17-09 3/10/2017 6:04 13:35 27 0 0 0

3 AMBIENT SW Corner 
Warehouse Outdoor AOI3-AA-17-01 3/9/2017 7:26 14:55 30 0 0 0

4 15 15 Pump House Control Room AOI4-AI-17-01 3/9/2017 8:40 16:40 29 0 0 0
4 AMBIENT 15 Outdoor AOI4-AA-17-01 3/9/2017 8:42 16:42 30 5 0 0
5 526 Wharf Dock Office 1st Floor AOI5-AI-17-01 3/10/2017 6:50 14:50 30 5 0 0
5 517 Blending & Shipping Bulk Oil Dept Office AOI5-AI-17-02 3/10/2017 7:07 15:07 30 4 0 0
5 501 Wharf Dock Office 1st Floor AOI5-AI-17-03 3/10/2017 6:41 14:42 30 4 0 0
5 526 Wharf Dock Office 2nd Floor AOI5-AI-17-04 3/10/2017 6:45 14:46 29 5 0 1528
5 625 Near Railroad Control Room AOI5-AI-17-05 3/10/2017 6:32 14:35 30 4 0 0
5 SUNPH034A/B Blending & Shipping Double Trailer with Skirt AOI5-AI-17-06 3/10/2017 7:04 15:04 30 5 0 0
5 GP Dock 2 GP Dock 2 Office found to be occupied and sampled AOI5-AI-17-07 3/10/2017 6:44 14:44 27 4 0 0
5 AMBIENT Outside Bldg 517 Outdoor AOI5-AA-17-01 3/11/2017 7:16 15:25 30 5.5 43 6
6 163/475 GP Training Bldg Fitness Center-3rd Floor AOI6-AI-17-01 3/8/2017 9:11 17:13 29.5 4.5 258 173
6 163/475 GP Training Bldg Offices - 1st Floor East AOI6-AI-17-02 3/8/2017 9:29 17:33 30 5.5 399 249
6 163/475 GP Training Bldg Offices - 1st Floor West AOI6-AI-17-03 3/8/2017 9:19 17:23 29.5 4 324 252
6 163/475 GP Training Bldg Offices - Basement AOI6-AI-17-04 3/8/2017 9:40 17:40 29.5 5 251 186
6 178 Trade Shops Offices - Basement AOI6-AI-17-05 3/9/2017 7:27 15:29 29 1 39 45

6 295 GP Office Lockers, Plumbers/Carpenter Shops - on large 
table in Carpenters area AOI6-AI-17-06 3/8/2017 9:55 17:55 29 0 243 209

6 295 GP Office 1st floor offices in central area AOI6-AI-17-07 3/8/2017 9:50 17:50 30 5 250 204
6 295 GP Office 1st floor offices in central area (Duplicate) AOI6-AI-17-07R 3/9/2017 8:57 16:57 26.5 4 161 0
6 475 North Tank Field 2nd floor offices - above first floor position AOI6-AI-17-08 3/8/2017 8:12 16:12 29 5 35 72
6 650 GP MOB Basement Center AOI6-AI-17-09 3/8/2017 8:03 16:03 30 5 197 0
6 650 GP MOB Basement Center (Duplicate) AOI6-AI-17-22 3/8/2017 9:19 17:12 30 0 999 0
6 650 GP MOB Basement East AOI6-AI-17-10 3/8/2017 8:18 15:37 27 0 156 0
6 650 GP MOB Basement West AOI6-AI-17-11 3/8/2017 8:27 16:27 30 3.5 182 0
6 650 GP MOB 1st Floor Entrance AOI6-AI-17-12 3/8/2017 8:42 16:38 29.5 0 285 0
6 650 GP MOB 1st Floor West AOI6-AI-17-13 3/8/2017 8:34 16:34 30 1 241 0
6 650 GP MOB 2nd Floor East AOI6-AI-17-14 3/8/2017 9:08 17:08 30 2 325 0
6 650 GP MOB 2nd Floor West. Lunch/Breakroom. AOI6-AI-17-15 3/9/2017 7:41 15:40 30 0 31 0
6 AMBIENT GP MOB Outdoor West AOI6-AA-17-02 3/8/2017 10:30 18:30 30 6 26 23

6 726 Carpenter Shop Conference Room Table - center of large 
open area AOI6-AI-17-17 3/8/2017 7:53 15:57 30 9 32 0

6 739 Control House Table beside radios AOI6-AI-17-18 3/8/2017 8:18 16:20 30 4 135 1
6 745 WTP Prefab, 5' by 10' AOI6-AI-17-19 3/8/2017 8:24 16:24 29 1 15 15
6 6627 Control Room Control Room AOI6-AI-17-20 3/8/2017 8:34 16:34 30 1 250 236

6 6636 Desk near window, on contractors/truckers 
side AOI6-AI-17-21 3/8/2017 10:06 16:06 29 4 49 34

6 AMBIENT Outside Bldg 739 50' northwest corner of building 739 AOI6-AA-17-01 3/8/2017 9:30 15:30 30 4 0 19
6 AMBIENT Outside MOB Outside MOB AOI6-AA-17-02 3/8/2017 10:30 18:30 30 6 26 23
7 6622 Control Room Rear table center of room AOI7-AI-17-01 3/7/2017 8:48 16:48 30 8 734 578
7 6625 Control Room HF unit AOI7-AI-17-02 3/7/2017 8:23 16:23 30 3 820 316
7 6626 Control Room Table by desk AOI7-AI-17-03 3/7/2017 8:31 16:31 30 6 323 320
7 711 WTP Control House On top of printer paper (no odors) AOI7-AI-17-04 3/7/2017 9:05 17:14 30 3 288 232
7 440 Shops/Offices 2nd Floor 221 AOI7-AI-17-05 3/7/2017 9:07 17:19 30 4 299 122



Table 1

Air Sampling Locations
Philadelphia Energy Solutions Facility

Philadelpha, PA

Page 2 of 2

GHD 11109626Doerr2-T1

AOI Building Location Locations Notes Sample ID

Actual 
Collection 

Date
Start 
Time

End 
Time

Start 
Canister 
Pressure 

("Hg)

End 
Canister 
Pressure 

("Hg)

PID 
Reading 

Start (ppb)

 PID 
Reading 

Stop (ppb)

7 440 Shops/Offices 2nd Floor Meeting Room AOI7-AI-17-06 3/7/2017 9:24 17:29 30 4 257 161
7 440 Shops/Offices 1st Floor Lunch AOI7-AI-17-07 3/7/2017 9:01 17:15 29.5 13 445 121
7 440 Shops/Offices 1st Floor Lunch AOI7-AI-17-08 3/7/2017 9:18 17:25 30 4 262 105
7 450 Electrical Bldg Computer room AOI7-AI-17-09 3/7/2017 8:22 16:28 30.5 5 180 187
7 450 Electrical Bldg Back addition on shelf AOI7-AI-17-10 3/7/2017 8:30 16:32 30 5 172 106
7 450 Electrical Bldg On shelf near middle walled area AOI7-AI-17-11 3/7/2017 8:35 16:37 30 4 1443 59

7 450 Electrical Bldg Hot Spare Room - walled area middle building 
electrical testing area AOI7-AI-17-12 3/7/2017 8:41 16:42 30 5 568 421

7 450 Electrical Bldg Table east side near open offices AOI7-AI-17-13 3/7/2017 8:48 16:42 30 5.5 1438 70
7 595 Canteen Bldg Canteen AOI7-AI-17-14 3/7/2017 7:59 15:59 29 8 92 76
7 442 Fire House Office Area AOI7-AI-17-15 3/7/2017 9:34 17:43 30 4 258 220
7 AMBIENT WWTP Outdoor Ambient AOI7-AA-17-01 3/7/2017 9:17 17:17 30 5 200 141
8 6642 North Yard Trailer Offices AOI8-AI-17-09 3/9/2017 7:59 16:10 30 5.5 353 605
8 6641 North Yard Trailer Offices AOI8-AI-17-10 3/9/2017 8:11 16:17 30 4 369 192
8 27 North Yard Scale House AOI8-AI-17-11 3/9/2017 8:38 16:42 30 4 198 41
8 3326 North Yard New Scale House AOI8-AI-17-12 3/9/2017 8:30 14:33 27 5 109 22
8 27 North Yard Outdoor Ambient AOI8-AA-17-03 3/9/2017 8:46 16:50 30 14 108 0
9 SR1 SR Terminal Control Room AOI9-AI-17-01 3/11/2017 7:00 15:00 30 6 0 0
9 SR14 SR Terminal Office AOI9-AI-17-02 3/11/2017 7:08 15:08 30 6 0 0
9 SR19 SR Terminal Gasoline Blending Bldg Control Room AOI9-AI-17-03 3/11/2017 7:17 15:17 30 8 0 0
9 SR2 SR Terminal Corner Office AOI9-AI-17-04 3/11/2017 6:53 14:53 30 5 50 0
9 SR9 SR Terminal Loading Office AOI9-AI-17-05 3/11/2017 6:34 14:34 30 19 0 0
9 SR9 SR Terminal Loading Office Duplicate of above AOI9-AI-17-06 3/11/2017 6:34 14:34 28 4 0 0
9 AMBIENT SR Terminal Outdoor Ambient AOI9-AA-17-01 3/11/2017 7:00 15:02 30 3 0 0



Table 2

2017 Indoor Air Sampling Data
Philadelphia Energy Solutions Complex

Philadelphia, PA

Page 1 of 8

Sample Location AOI2-AI-17-01 AOI2-AI-17-02 AOI2-AI-17-03 AOI2-AI-17-04 AOI2-AI-17-05 AOI2-AI-17-06 AOI2-AI-17-07 AOI2-AI-17-08 AOI2-AI-17-09 AOI2-AI-17-10 AOI2-AI-17-11
Sample Date 10-Mar-17 11-Mar-17 10-Mar-17 10-Mar-17 11-Mar-17 10-Mar-17 10-Mar-17 10-Mar-17 6-Mar-17 10-Mar-17 6-Mar-17

Sample ID AOI2-AI-17-01 AOI2-AI-17-02 AOI2-AI-17-03 AOI2-AI-17-04 AOI2-AI-17-05 AOI2-AI-17-06 AOI2-AI-17-07 AOI2-AI-17-08 AOI2-AI-17-09 AOI2-AI-17-10 AOI2-AI-17-11

Sampling Company GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD
Laboratory PACE PACE PACE PACE PACE PACE PACE PACE PACE PACE PACE
Laboratory Work Order 10382287 10382175 10382287 10382287 10382175 10382287 10382287 10382287 10381628 10382287 10381628
Laboratory Sample ID 10382287009 10382175006 10382287012 10382287014 10382175008 10382287017 10382287013 10382287010 10381628021 10382287011 10381628014

Sample Type

a b c d e f g h
Volatile Organic Compounds

BENZENE 16 1.6 3190 1.6 1.6 1600 319.47 319.47 0.90 J (0.35) 5.4 (0.19)bde 0.92 (0.19) 1.2 (0.19) 1.3 (0.19) 3.9 (0.20)bde 8.4 (0.20)bde 0.48 J (0.18) 2.4 (0.19)bde 0.54 (0.19) 2.5 (0.16)bde

1,2-DIBROMOETHANE (EDB) 0.2 0.02 2E+05 0.02 0.02  - 345.79  - ND (4.5) (2.2) ND (2.4) (1.2) ND (2.4) (1.2) ND (2.4) (1.2) ND (2.4) (1.2) ND (2.5) (1.2) ND (2.5) (1.2) ND (2.3) (1.2) ND (2.4) (1.2) ND (2.4) (1.2) ND (2.1) (1.0)
1,2-DICHLOROETHANE (EDC) 4.7 0.47 2E+05 0.47 0.47 40500 4000 4000 ND (1.2) (0.59) ND (0.64) (0.32) ND (0.64) (0.32) ND (0.64) (0.32) ND (0.64) (0.32) ND (0.66) (0.33) ND (0.66) (0.33) ND (0.61) (0.31) ND (0.64) (0.32) ND (0.64) (0.32) ND (1.1) (0.27)
ETHYLBENZENE 49 4.9 4E+05 4.9 4.9 86800 435000 435000 2.6 (1.2) 2.4 (0.66) 9.7 (0.66)bde 11.0 (0.66)bde 3.8 (0.66) 15.1 (0.68)bde 5.6 (0.68)bde ND (1.3) (0.63) ND (1.4) (0.66) 0.71 J (0.66) ND (3.0) (0.57)
ISOPROPYLBENZENE (CUMENE) 1800 180 2E+05 1800 180 246000 245000 245000 ND (7.2) (0.40) ND (3.9) (0.21) ND (3.9) (0.21) ND (3.9) (0.21) ND (3.9) (0.21) ND (4.0) (0.22) ND (4.0) (0.22) ND (3.7) (0.21) ND (3.9) (0.21) ND (3.9) (0.21) ND (3.4) (0.18)
METHYL TERTIARY BUTYL ETHER 470 47 - 47 47 180000  - 144000 ND (10.6) (0.87) ND (5.7) (0.47) 0.52 J (0.47) 0.51 J (0.47) ND (5.7) (0.47) 0.59 J (0.49) 0.55 J (0.49) 0.46 J (0.45) ND (5.7) (0.47) 0.75 J (0.47) ND (4.9) (0.41)
NAPHTHALENE 3.6 0.36 50000 0.36 0.36 52000 50000 50000 1.5 J (0.88)bde ND (4.1) (0.47) 0.64 J (0.47)bde 0.60 J (0.47)bde 8.2 (0.47)abde 15.0 (0.49)abde 0.86 J (0.49)bde 1.4 J (0.45)bde ND (4.1) (0.47) 0.68 J (0.47)bde ND (3.6) (0.41)
TOLUENE 22000 2200 8E+05 22000 2200 75400 375000 37500 10.4 (0.44) 14.6 (0.24) 3.1 (0.24) 3.4 (0.24) 7.6 (0.24) 81.9 (0.25) 124 (0.25) 3.6 (0.23) 6.2 (0.24) 3.9 (0.24) 5.4 (0.21)
1,2,4-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000 2.2 J (0.36) 4.4 (0.19)b 0.82 J (0.19) 0.77 J (0.19) 18.2 (0.19)b 13.9 (0.20)b 3.0 J (0.20) 6.9 (0.19)b 1.7 (0.19) 0.53 J (0.19) ND (3.3) (0.17)
1,3,5-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000 0.76 J (0.53) ND (3.9) (0.28) 0.32 J (0.28) ND (1.5) (0.28) 5.9 (0.28)b 4.3 (0.29)b 1.1 J (0.29) 1.7 (0.27) ND (1.5) (0.28) ND (1.5) (0.28) ND (3.3) (0.25)
XYLENES, TOTAL 440 44 4E+05 440 44 434000 435000 435000 14.1 (3.3) 82.8 (1.8)be 44.0 (1.8) 49.9 (1.8)be 29.8 (1.8) 72.4 (1.8)be 24.7 (1.8) ND (3.9) (1.7) ND (4.1) (1.8) ND (4.1) (1.8) 6.5 (1.5)

Notes:
All concentrations and criteria are in units of micrograms per cubic meter / µg/m 3  

15.2  Concentration was detected.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

-  Parameter not analyzed / not available.
J  Indicates an estimated value

Method detection limit is shown in second set of parentheses.
1  OSHA PEL - Occupational Safety Health Administration Permissible Exposure 

Limit (8-hour value).
2  USEPA RSL - United States Environmental Protection Agency Regional Screening Level

 for Non-residential indoor air Hazard Index of 1.
3  USEPA RSL - United States Environmental Protection Agency Regional Screening Level 

for Non-residential indoor air Hazard Index of 0.1.

ACGIH 
TLV

NIOSH 
REL

Cal/ 
OSHA 
PEL

USEPA 
RSL
note 3

PADEP 
SHS VI 

Screening 
Value

1/10th  
PADEP 
SHS VI 

Screening 
Value

OSHA 
PEL 
note 1

USEPA 
RSL
 note 2

GHD 11109626Doerr2-T2-T3
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Sample Location
Sample Date

Sample ID

Sampling Company
Laboratory
Laboratory Work Order
Laboratory Sample ID

Sample Type

a b c d e f g h
Volatile Organic Compounds

BENZENE 16 1.6 3190 1.6 1.6 1600 319.47 319.47
1,2-DIBROMOETHANE (EDB) 0.2 0.02 2E+05 0.02 0.02  - 345.79  -
1,2-DICHLOROETHANE (EDC) 4.7 0.47 2E+05 0.47 0.47 40500 4000 4000
ETHYLBENZENE 49 4.9 4E+05 4.9 4.9 86800 435000 435000
ISOPROPYLBENZENE (CUMENE) 1800 180 2E+05 1800 180 246000 245000 245000
METHYL TERTIARY BUTYL ETHER 470 47 - 47 47 180000  - 144000
NAPHTHALENE 3.6 0.36 50000 0.36 0.36 52000 50000 50000
TOLUENE 22000 2200 8E+05 22000 2200 75400 375000 37500
1,2,4-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
1,3,5-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
XYLENES, TOTAL 440 44 4E+05 440 44 434000 435000 435000

Notes:
All concentrations and criteria are in units of micrograms per cubic meter / µg/m 3  

15.2  Concentration was detected.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

-  Parameter not analyzed / not available.
J  Indicates an estimated value

Method detection limit is shown in second set of parentheses.
1  OSHA PEL - Occupational Safety Health Administration Permissible Exposure 

Limit (8-hour value).
2  USEPA RSL - United States Environmental Protection Agency Regional Screening Level

 for Non-residential indoor air Hazard Index of 1.
3  USEPA RSL - United States Environmental Protection Agency Regional Screening Level 

for Non-residential indoor air Hazard Index of 0.1.

ACGIH 
TLV

NIOSH 
REL

Cal/ 
OSHA 
PEL

USEPA 
RSL
note 3

PADEP 
SHS VI 

Screening 
Value

1/10th  
PADEP 
SHS VI 

Screening 
Value

OSHA 
PEL 
note 1

USEPA 
RSL
 note 2

AOI2-AI-17-12 AOI2-AI-17-13 AOI2-AI-17-14 AOI2-AI-17-15 AOI2-AI-17-16 AOI2-AI-17-17 AOI2-AI-17-19 AOI2-AI-17-20 AOI3-AI-17-01
6-Mar-17 6-Mar-17 6-Mar-17 6-Mar-17 10-Mar-17 10-Mar-17 11-Mar-17 11-Mar-17 11-Mar-17 11-Mar-17 9-Mar-17

AOI2-AI-17-12 AOI2-AI-17-13 AOI2-AI-17-14 AOI2-AI-17-15 AOI2-AI-17-16 AOI2-AI-17-17 AOI2-AI-17-18 AOI2-AI-17-
18DUP AOI2-AI-17-19 AOI2-AI-17-20 AOI3-AI-17-01

GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD
PACE PACE PACE PACE PACE PACE PACE PACE PACE PACE PACE

10381628 10381628 10381628 10381628 10382287 10382287 10382175 10382175 10382175 10382175 10381907
10381628019 10381628013 10381628015 10381628012 10382287015 10382287016 10382175004 10382175005 10382175007 10382175003 10381907009

FIELD 
DUPLICATE 

SAMPLE

2.3 (0.16)bde 2.4 (0.18)bde 2.3 (0.18)bde 2.3 (0.18)bde 2.0 (0.18)bde 1.3 (0.19) 0.67 (0.19) 0.73 (0.19) 1.3 (0.18) 1.2 (0.18) 3.7 (0.17)bde

ND (2.1) (1.0) ND (2.3) (1.2) ND (2.2) (1.1) ND (2.2) (1.1) ND (2.3) (1.2) ND (2.4) (1.2) ND (2.4) (1.2) ND (2.4) (1.2) ND (2.2) (1.1) ND (2.3) (1.2) ND (5.4) (1.1)
ND (1.1) (0.27) ND (1.2) (0.31) ND (1.2) (0.30) ND (1.2) (0.30) ND (0.61) (0.31) ND (0.64) (0.32) ND (0.64) (0.32) ND (0.64) (0.32) ND (0.59) (0.30) ND (0.61) (0.31) ND (0.57) (0.28)
ND (3.0) (0.57) ND (3.3) (0.63) ND (3.2) (0.61) ND (3.2) (0.61) 1.1 J (0.63) 4.5 (0.66) ND (1.4) (0.66) ND (1.4) (0.66) 1.4 (0.61) 1.3 (0.63) 2.3 J (0.59)
ND (3.4) (0.18) ND (3.7) (0.21) ND (3.6) (0.20) ND (3.6) (0.20) ND (3.7) (0.21) ND (3.9) (0.21) ND (3.9) (0.21) ND (3.9) (0.21) ND (3.6) (0.20) ND (3.7) (0.21) ND (3.5) (0.19)
ND (4.9) (0.41) ND (5.5) (0.45) ND (5.3) (0.44) ND (5.3) (0.44) 0.97 J (0.45) 0.84 J (0.47) ND (5.7) (0.47) ND (5.7) (0.47) ND (5.3) (0.44) ND (5.5) (0.45) 0.48 J (0.42)
ND (3.6) (0.41) ND (4.0) (0.45) ND (3.8) (0.44) ND (3.8) (0.44) 5.9 (0.45)abde 43.7 (0.47)abde 8.0 (0.47)abde 3.6 J (0.47)bde ND (3.8) (0.44) 4.5 (0.45)abde 1.9 J (0.42)bde

5.8 (0.21) 4.6 (0.23) 5.3 (0.22) 4.1 (0.22) 14.4 (0.23) 4.6 (0.24) 1.4 (0.24) 1.6 (0.24) 3.5 (0.22) 4.2 (0.23) 5.2 (0.21)
ND (3.3) (0.17) ND (3.7) (0.19) ND (3.6) (0.18) ND (3.6) (0.18) 1.9 J (0.19) 42.5 (0.19)abe 6.9 (0.19)b ND (3.9) (0.19) 3.3 J (0.18)b 4.2 (0.19)b 2.6 J (0.17)
ND (3.3) (0.25) ND (3.7) (0.27) ND (3.6) (0.26) ND (3.6) (0.26) 0.46 J (0.27) 11.3 (0.28)b ND (3.9) (0.28) ND (3.9) (0.28) ND (3.6) (0.26) ND (3.7) (0.27) ND (3.5) (0.25)

6.1 (1.5) 6.5 (1.7) 6.5 (1.6) 6.0 (1.6) 5.0 (1.7) 29.0 (1.8) ND (4.1) (1.8) ND (4.1) (1.8) 34.0 (1.6) 32.5 (1.7) 8.7 (1.6)

AOI2-AI-17-18

GHD 11109626Doerr2-T2-T3



Table 2

2017 Indoor Air Sampling Data
Philadelphia Energy Solutions Complex

Philadelphia, PA
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Sample Location
Sample Date

Sample ID

Sampling Company
Laboratory
Laboratory Work Order
Laboratory Sample ID

Sample Type

a b c d e f g h
Volatile Organic Compounds

BENZENE 16 1.6 3190 1.6 1.6 1600 319.47 319.47
1,2-DIBROMOETHANE (EDB) 0.2 0.02 2E+05 0.02 0.02  - 345.79  -
1,2-DICHLOROETHANE (EDC) 4.7 0.47 2E+05 0.47 0.47 40500 4000 4000
ETHYLBENZENE 49 4.9 4E+05 4.9 4.9 86800 435000 435000
ISOPROPYLBENZENE (CUMENE) 1800 180 2E+05 1800 180 246000 245000 245000
METHYL TERTIARY BUTYL ETHER 470 47 - 47 47 180000  - 144000
NAPHTHALENE 3.6 0.36 50000 0.36 0.36 52000 50000 50000
TOLUENE 22000 2200 8E+05 22000 2200 75400 375000 37500
1,2,4-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
1,3,5-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
XYLENES, TOTAL 440 44 4E+05 440 44 434000 435000 435000

Notes:
All concentrations and criteria are in units of micrograms per cubic meter / µg/m 3  

15.2  Concentration was detected.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

-  Parameter not analyzed / not available.
J  Indicates an estimated value

Method detection limit is shown in second set of parentheses.
1  OSHA PEL - Occupational Safety Health Administration Permissible Exposure 

Limit (8-hour value).
2  USEPA RSL - United States Environmental Protection Agency Regional Screening Level

 for Non-residential indoor air Hazard Index of 1.
3  USEPA RSL - United States Environmental Protection Agency Regional Screening Level 

for Non-residential indoor air Hazard Index of 0.1.

ACGIH 
TLV

NIOSH 
REL

Cal/ 
OSHA 
PEL

USEPA 
RSL
note 3

PADEP 
SHS VI 

Screening 
Value

1/10th  
PADEP 
SHS VI 

Screening 
Value

OSHA 
PEL 
note 1

USEPA 
RSL
 note 2

AOI3-AI-17-02 AOI3-AI-17-03 AOI3-AI-17-04 AOI3-AI-17-05 AOI3-AI-17-06 AOI3-AI-17-07 AOI3-AI-17-08 AOI3-AI-17-09 AOI4-AI-17-01 AOI5-AI-17-01 AOI5-AI-17-02
9-Mar-17 9-Mar-17 9-Mar-17 9-Mar-17 9-Mar-17 9-Mar-17 9-Mar-17 10-Mar-17 9-Mar-17 10-Mar-17 10-Mar-17

AOI3-AI-17-02 AOI3-AI-17-03 AOI3-AI-17-04 AOI3-AI-17-05 AOI3-AI-17-06 AOI3-AI-17-07 AOI3-AI-17-08 AOI3-AI-17-09 AOI4-AI-17-01 AOI5-AI-17-01 AOI5-AI-17-02

GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD
PACE PACE PACE PACE PACE PACE PACE PACE PACE PACE PACE

10381907 10381907 10381907 10381907 10381907 10381907 10381907 10382287 10381907 10382287 10382287
10381907010 10381907011 10381907012 10381907013 10381907014 10381907015 10381907016 10382287018 10381907017 10382287001 10382287002

7.5 (0.16)bde 7.1 (0.18)bde 6.1 (0.16)bde 6.3 (0.17)bde 5.7 (0.16)bde 2.2 (0.19)bde 1.6 (0.25) 1.0 (0.16) 3.0 (0.19)bde 19.4 (0.23)abde 7.0 (0.18)bde

ND (5.2) (1.0) ND (5.8) (1.2) ND (5.2) (1.0) ND (5.4) (1.1) ND (5.2) (1.0) ND (2.4) (1.2) ND (8.1) (1.6) ND (2.1) (1.0) ND (6.1) (1.2) ND (7.3) (1.5) ND (5.8) (1.2)
ND (0.55) (0.27) ND (0.61) (0.31) ND (0.55) (0.27) ND (0.57) (0.28) ND (0.55) (0.27) ND (0.64) (0.32) ND (0.85) (0.43) ND (0.55) (0.27) ND (0.64) (0.32) ND (0.77) (0.39) ND (0.61) (0.31)

3.2 (0.57) 3.3 J (0.63) 3.1 (0.57) 3.0 J (0.59) 2.8 J (0.57) ND (1.4) (0.66) ND (4.6) (0.88) ND (1.2) (0.57) 2.4 J (0.66) 5.2 (0.80)bde 2.4 J (0.63)
ND (3.4) (0.18) ND (3.7) (0.21) ND (3.4) (0.18) ND (3.5) (0.19) ND (3.4) (0.18) ND (3.9) (0.21) ND (5.2) (0.29) ND (3.4) (0.18) ND (3.9) (0.21) ND (4.7) (0.26) ND (3.7) (0.21)
0.57 J (0.41) 0.47 J (0.45) 0.56 J (0.41) 0.65 J (0.42) 0.68 J (0.41) ND (5.7) (0.47) ND (7.6) (0.63) 0.48 J (0.41) ND (5.7) (0.47) ND (6.9) (0.57) ND (5.5) (0.45)

1.4 J (0.41)bde 1.4 J (0.45)bde 1.3 J (0.41)bde 1.4 J (0.42)bde 0.92 J (0.41)bde ND (4.1) (0.47) 1.2 J (0.63)bde 1.6 J (0.41)bde 0.97 J (0.47)bde 1.4 J (0.57)bde 0.78 J (0.45)bde

21.9 (0.21) 15.2 (0.23) 18.3 (0.21) 18.9 (0.21) 17.9 (0.21) 5.9 (0.24) 5.1 (0.32) 2.9 (0.21) 3.6 (0.24) 3.1 (0.29) 4.1 (0.23)
3.8 (0.17)b 4.0 (0.19)b 3.5 (0.17)b 3.7 (0.17)b 2.8 J (0.17) 1.9 (0.19) 3.6 J (0.26)b 1.1 J (0.17) 3.5 J (0.19)b 3.1 J (0.24) 2.6 J (0.19)
3.0 J (0.25) 3.3 J (0.27)b 2.9 J (0.25) 3.0 J (0.25) 2.7 J (0.25) ND (1.5) (0.28) ND (5.2) (0.38) 0.46 J (0.25) ND (3.9) (0.28) ND (4.7) (0.34) ND (3.7) (0.27)
14.5 (1.5) 14.5 (1.7) 12.9 (1.5) 13.1 (1.6) 11.8 (1.5) 5.5 (1.8) 7.2 (2.4) ND (3.6) (1.5) 9.2 (1.8) 30.4 (2.1) 9.0 (1.7)

GHD 11109626Doerr2-T2-T3



Table 2

2017 Indoor Air Sampling Data
Philadelphia Energy Solutions Complex

Philadelphia, PA

Page 4 of 8

Sample Location
Sample Date

Sample ID

Sampling Company
Laboratory
Laboratory Work Order
Laboratory Sample ID

Sample Type

a b c d e f g h
Volatile Organic Compounds

BENZENE 16 1.6 3190 1.6 1.6 1600 319.47 319.47
1,2-DIBROMOETHANE (EDB) 0.2 0.02 2E+05 0.02 0.02  - 345.79  -
1,2-DICHLOROETHANE (EDC) 4.7 0.47 2E+05 0.47 0.47 40500 4000 4000
ETHYLBENZENE 49 4.9 4E+05 4.9 4.9 86800 435000 435000
ISOPROPYLBENZENE (CUMENE) 1800 180 2E+05 1800 180 246000 245000 245000
METHYL TERTIARY BUTYL ETHER 470 47 - 47 47 180000  - 144000
NAPHTHALENE 3.6 0.36 50000 0.36 0.36 52000 50000 50000
TOLUENE 22000 2200 8E+05 22000 2200 75400 375000 37500
1,2,4-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
1,3,5-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
XYLENES, TOTAL 440 44 4E+05 440 44 434000 435000 435000

Notes:
All concentrations and criteria are in units of micrograms per cubic meter / µg/m 3  

15.2  Concentration was detected.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

-  Parameter not analyzed / not available.
J  Indicates an estimated value

Method detection limit is shown in second set of parentheses.
1  OSHA PEL - Occupational Safety Health Administration Permissible Exposure 

Limit (8-hour value).
2  USEPA RSL - United States Environmental Protection Agency Regional Screening Level

 for Non-residential indoor air Hazard Index of 1.
3  USEPA RSL - United States Environmental Protection Agency Regional Screening Level 

for Non-residential indoor air Hazard Index of 0.1.

ACGIH 
TLV

NIOSH 
REL

Cal/ 
OSHA 
PEL

USEPA 
RSL
note 3

PADEP 
SHS VI 

Screening 
Value

1/10th  
PADEP 
SHS VI 

Screening 
Value

OSHA 
PEL 
note 1

USEPA 
RSL
 note 2

AOI5-AI-17-03 AOI5-AI-17-04 AOI5-AI-17-05 AOI5-AI-17-06 AOI5-AI-17-07 AOI6-AI-17-01 AOI6-AI-17-02 AOI6-AI-17-03 AOI6-AI-17-04 AOI6-AI-17-05 AOI6-AI-17-06
10-Mar-17 10-Mar-17 10-Mar-17 10-Mar-17 10-Mar-17 8-Mar-17 8-Mar-17 8-Mar-17 8-Mar-17 9-Mar-17 8-Mar-17

AOI5-AI-17-03 AOI5-AI-17-04 AOI5-AI-17-05 AOI5-AI-17-06 AOI5-AI-17-07 AOI6-AI-17-01 AOI6-AI-17-02 AOI6-AI-17-03 AOI6-AI-17-04 AOI6-AI-17-05 AOI6-AI-17-06

GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD
PACE PACE PACE PACE PACE LL LL LL LL PACE PACE

10382287 10382287 10382287 10382287 10382287 1775150 1775150 1775150 1775150 10381753 10381907
10382287003 10382287004 10382287006 10382287005 10382287007 8876948 8876950 8876949 8876953 10381753003 10381907007

7.3 (0.19)bde 6.2 (0.18)bde 1.2 (0.18) 6.2 (0.19)bde 6.2 (0.19)bde 6.9 (0.64)bde 6.8 (0.64)bde 7.1 (0.64)bde 6.4 (0.64)bde 0.76 J (0.16) 2.2 (0.16)bde

ND (6.1) (1.2) ND (2.3) (1.2) ND (2.3) (1.2) ND (2.4) (1.2) ND (2.4) (1.2) ND (7.7) (1.5) ND (7.7) (1.5) ND (7.7) (1.5) ND (7.7) (1.5) ND (2.1) (1.0) ND (5.2) (1.0)
ND (0.64) (0.32) ND (0.61) (0.31) ND (0.61) (0.31) ND (0.64) (0.32) ND (0.64) (0.32) ND (4.0) (0.81) ND (4.0) (0.81) ND (4.0) (0.81) ND (4.0) (0.81) ND (1.1) (0.27) ND (0.55) (0.27)

2.9 J (0.66) 8.0 (0.63)bde 0.85 J (0.63) 0.75 J (0.66) ND (1.4) (0.66) ND (4.3) (0.87) 0.93 J (0.87) 1.0 J (0.87) ND (4.3) (0.87) 1.5 J (0.57) 2.2 J (0.57)
ND (3.9) (0.21) 36.6 (0.21) 7.9 (0.21) 3.3 J (0.21) ND (3.9) (0.21) 3.3 J (0.98) 2.1 J (0.98) 2.3 J (0.98) 1.5 J (0.98) ND (3.4) (0.18) ND (3.4) (0.18)
ND (5.7) (0.47) 0.52 J (0.45) 0.48 J (0.45) 0.57 J (0.47) 0.55 J (0.47) ND (3.6) (0.72) ND (3.6) (0.72) ND (3.6) (0.72) ND (3.6) (0.72) ND (4.9) (0.41) ND (4.9) (0.41)
0.79 J (0.47)bde 2.1 J (0.45)bde 1.6 J (0.45)bde 1.8 J (0.47)bde 1.0 J (0.47)bde 9.6 (2.6)abde ND (5.2) (2.6) ND (5.2) (2.6) ND (5.2) (2.6) 3.3 J (0.41)bde 0.52 J (0.41)bde

11.7 (0.24) 87.7 (0.23) 6.7 (0.23) 2.7 (0.24) 3.3 (0.24) 3.7 J (0.75) 5.2 (0.75) 3.9 (0.75) 3.0 J (0.75) 1.7 (0.21) 10.4 (0.21)
3.6 J (0.19)b 425 (3.7)abde 0.93 J (0.19) 0.94 J (0.19) 0.72 J (0.19) ND (4.9) (0.98) ND (4.9) (0.98) ND (4.9) (0.98) ND (4.9) (0.98) 2.0 J (0.17) 2.8 J (0.17)
3.1 J (0.28) 186 (0.27)abe 0.30 J (0.27) 0.36 J (0.28) ND (1.5) (0.28) ND (4.9) (0.98) ND (4.9) (0.98) ND (4.9) (0.98) ND (4.9) (0.98) ND (3.3) (0.25) ND (3.3) (0.25)
11.7 (1.8) 95.9 (1.7)be ND (3.9) (1.7) ND (4.1) (1.8) ND (4.1) (1.8) - - - - 4.5 (1.5) 8.4 (1.5)

GHD 11109626Doerr2-T2-T3



Table 2

2017 Indoor Air Sampling Data
Philadelphia Energy Solutions Complex

Philadelphia, PA

Page 5 of 8

Sample Location
Sample Date

Sample ID

Sampling Company
Laboratory
Laboratory Work Order
Laboratory Sample ID

Sample Type

a b c d e f g h
Volatile Organic Compounds

BENZENE 16 1.6 3190 1.6 1.6 1600 319.47 319.47
1,2-DIBROMOETHANE (EDB) 0.2 0.02 2E+05 0.02 0.02  - 345.79  -
1,2-DICHLOROETHANE (EDC) 4.7 0.47 2E+05 0.47 0.47 40500 4000 4000
ETHYLBENZENE 49 4.9 4E+05 4.9 4.9 86800 435000 435000
ISOPROPYLBENZENE (CUMENE) 1800 180 2E+05 1800 180 246000 245000 245000
METHYL TERTIARY BUTYL ETHER 470 47 - 47 47 180000  - 144000
NAPHTHALENE 3.6 0.36 50000 0.36 0.36 52000 50000 50000
TOLUENE 22000 2200 8E+05 22000 2200 75400 375000 37500
1,2,4-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
1,3,5-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
XYLENES, TOTAL 440 44 4E+05 440 44 434000 435000 435000

Notes:
All concentrations and criteria are in units of micrograms per cubic meter / µg/m 3  

15.2  Concentration was detected.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

-  Parameter not analyzed / not available.
J  Indicates an estimated value

Method detection limit is shown in second set of parentheses.
1  OSHA PEL - Occupational Safety Health Administration Permissible Exposure 

Limit (8-hour value).
2  USEPA RSL - United States Environmental Protection Agency Regional Screening Level

 for Non-residential indoor air Hazard Index of 1.
3  USEPA RSL - United States Environmental Protection Agency Regional Screening Level 

for Non-residential indoor air Hazard Index of 0.1.

ACGIH 
TLV

NIOSH 
REL

Cal/ 
OSHA 
PEL

USEPA 
RSL
note 3

PADEP 
SHS VI 

Screening 
Value

1/10th  
PADEP 
SHS VI 

Screening 
Value

OSHA 
PEL 
note 1

USEPA 
RSL
 note 2

AOI6-AI-17-08 AOI6-AI-17-11 AOI6-AI-17-12 AOI6-AI-17-13 AOI6-AI-17-14 AOI6-AI-17-15 AOI6-AI-17-17
8-Mar-17 9-Mar-17 8-Mar-17 8-Mar-17 8-Mar-17 8-Mar-17 8-Mar-17 8-Mar-17 8-Mar-17 9-Mar-17 8-Mar-17

AOI6-AI-17-07 AOI6-AI-17-07R AOI6-AI-17-08 AOI6-AI-17-09 AOI6-AI-17-22 AOI6-AI-17-11 AOI6-AI-17-12 AOI6-AI-17-13 AOI6-AI-17-14 AOI6-AI-17-15 AOI6-AI-17-17

GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD
LL PACE LL PACE PACE PACE PACE PACE PACE LL LL

1775150 10381907 1775150 10381907 10382287 10381907 10381907 10381907 10381907 1777963 1775150
8876951 10381907008 8876947 10381907001 10382287008 10381907003 10381907004 10381907005 10381907006 8889684 8876957

FIELD 
DUPLICATE 

SAMPLE

6.2 (0.64)bde 8.2 (0.19)bde 4.3 (0.64)bde 6.4 (0.16)bde 10.3 (0.16)bde 8.6 (0.18)bde 14.1 (0.22)bde 15.8 (0.16)bde 5.9 (0.16)bde 3.6 (0.64)bde 1.2 J (0.64)
ND (7.7) (1.5) ND (2.4) (1.2) ND (7.7) (1.5) ND (2.1) (1.0) ND (2.1) (1.0) ND (5.6) (1.1) ND (7.0) (1.4) ND (5.2) (1.0) ND (5.2) (1.0) ND (7.7) (1.5) ND (7.7) (1.5)

ND (4.0) (0.81) ND (0.64) (0.32) ND (4.0) (0.81) ND (1.1) (0.27) ND (0.55) (0.27) ND (0.59) (0.30) ND (0.74) (0.37) ND (0.55) (0.27) ND (0.55) (0.27) ND (4.0) (0.81) ND (4.0) (0.81)
ND (4.3) (0.87) 1.7 (0.66) ND (4.3) (0.87) 1.5 J (0.57) ND (1.2) (0.57) ND (3.2) (0.61) ND (4.0) (0.76) ND (3.0) (0.57) ND (3.0) (0.57) ND (4.3) (0.87) ND (4.3) (0.87)

2.6 J (0.98) ND (3.9) (0.21) 310 (0.98)be ND (3.4) (0.18) ND (3.4) (0.18) ND (3.6) (0.20) ND (4.5) (0.25) ND (3.4) (0.18) ND (3.4) (0.18) ND (4.9) (0.98) ND (4.9) (0.98)
ND (3.6) (0.72) ND (5.7) (0.47) ND (3.6) (0.72) ND (4.9) (0.41) 0.47 J (0.41) ND (5.3) (0.44) ND (6.6) (0.55) ND (4.9) (0.41) ND (4.9) (0.41) ND (3.6) (0.72) ND (3.6) (0.72)
ND (5.2) (2.6) ND (4.1) (0.47) ND (5.2) (2.6) 3.5 J (0.41)bde 1.6 J (0.41)bde 1.9 J (0.44)bde 1.0 J (0.55)bde 5.9 (0.41)abde 0.74 J (0.41)bde ND (5.2) (2.6) ND (5.2) (2.6)
3.6 J (0.75) 7.3 (0.24) 2.4 J (0.75) 2.1 (0.21) 2.8 (0.21) 3.5 (0.22) 4.1 (0.28) 5.3 (0.21) 3.6 (0.21) 2.0 J (0.75) 1.4 J (0.75)

ND (4.9) (0.98) 4.4 (0.19)b 1.2 J (0.98) 2.1 J (0.17) 0.58 J (0.17) 2.5 J (0.18) 3.0 J (0.22) 2.4 J (0.17) 2.6 J (0.17) ND (4.9) (0.98) ND (4.9) (0.98)
ND (4.9) (0.98) ND (1.5) (0.28) ND (4.9) (0.98) ND (3.3) (0.25) ND (1.3) (0.25) ND (3.6) (0.26) ND (4.5) (0.33) ND (3.3) (0.25) ND (3.3) (0.25) ND (4.9) (0.98) ND (4.9) (0.98)

- 8.8 (1.8) - 4.8 (1.5) ND (3.6) (1.5) 7.7 (1.6) 6.3 (2.0) 7.9 (1.5) 7.8 (1.5) - -

AOI6-AI-17-07 AOI6-AI-17-09

GHD 11109626Doerr2-T2-T3
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Sample Location
Sample Date

Sample ID

Sampling Company
Laboratory
Laboratory Work Order
Laboratory Sample ID

Sample Type

a b c d e f g h
Volatile Organic Compounds

BENZENE 16 1.6 3190 1.6 1.6 1600 319.47 319.47
1,2-DIBROMOETHANE (EDB) 0.2 0.02 2E+05 0.02 0.02  - 345.79  -
1,2-DICHLOROETHANE (EDC) 4.7 0.47 2E+05 0.47 0.47 40500 4000 4000
ETHYLBENZENE 49 4.9 4E+05 4.9 4.9 86800 435000 435000
ISOPROPYLBENZENE (CUMENE) 1800 180 2E+05 1800 180 246000 245000 245000
METHYL TERTIARY BUTYL ETHER 470 47 - 47 47 180000  - 144000
NAPHTHALENE 3.6 0.36 50000 0.36 0.36 52000 50000 50000
TOLUENE 22000 2200 8E+05 22000 2200 75400 375000 37500
1,2,4-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
1,3,5-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
XYLENES, TOTAL 440 44 4E+05 440 44 434000 435000 435000

Notes:
All concentrations and criteria are in units of micrograms per cubic meter / µg/m 3  

15.2  Concentration was detected.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

-  Parameter not analyzed / not available.
J  Indicates an estimated value

Method detection limit is shown in second set of parentheses.
1  OSHA PEL - Occupational Safety Health Administration Permissible Exposure 

Limit (8-hour value).
2  USEPA RSL - United States Environmental Protection Agency Regional Screening Level

 for Non-residential indoor air Hazard Index of 1.
3  USEPA RSL - United States Environmental Protection Agency Regional Screening Level 

for Non-residential indoor air Hazard Index of 0.1.

ACGIH 
TLV

NIOSH 
REL

Cal/ 
OSHA 
PEL

USEPA 
RSL
note 3

PADEP 
SHS VI 

Screening 
Value

1/10th  
PADEP 
SHS VI 

Screening 
Value

OSHA 
PEL 
note 1

USEPA 
RSL
 note 2

AOI6-AI-17-18 AOI6-AI-17-19 AOI6-AI-17-20 AOI6-AI-17-21 AOI7-AI-17-01 AOI7-AI-17-02 AOI7-AI-17-03 AOI7-AI-17-04 AOI7-AI-17-05 AOI7-AI-17-06 AOI7-AI-17-07
8-Mar-17 8-Mar-17 8-Mar-17 8-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17

AOI6-AI-17-18 AOI6-AI-17-19 AOI6-AI-17-20 AOI6-AI-17-21 AOI7-AI-17-01 AOI7-AI-17-02 AOI7-AI-17-03 AOI7-AI-17-04 AOI7-AI-17-05 AOI7-AI-17-06 AOI7-AI-17-07

GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD
LL LL LL LL PACE PACE PACE PACE PACE PACE PACE

1775150 1775150 1775150 1775150 10381628 10381628 10381628 10381628 10381628 10381628 10381628
8876952 8876958 8876946 8876956 10381628018 10381628017 10381628016 10381628010 10381628001 10381628002 10381628003

10 (0.64)bde 0.86 J (0.64) 21 (0.64)abde 5.0 (0.64)bde 4.9 (0.19)bde 8.7 (0.16)bde 3.5 (0.16)bde 4.8 (0.19)bde 6.2 (0.19)bde 6.6 (0.16)bde 7.4 (0.29)bde

ND (7.7) (1.5) ND (7.7) (1.5) ND (7.7) (1.5) ND (7.7) (1.5) ND (2.4) (1.2) ND (2.1) (1.0) ND (2.1) (1.0) ND (2.4) (1.2) ND (2.4) (1.2) ND (2.1) (1.0) ND (3.7) (1.8)
ND (4.0) (0.81) ND (4.0) (0.81) ND (4.0) (0.81) ND (4.0) (0.81) ND (1.3) (0.32) ND (1.1) (0.27) ND (1.1) (0.27) ND (1.3) (0.32) ND (1.3) (0.32) ND (1.1) (0.27) ND (2.0) (0.49)
ND (4.3) (0.87) ND (4.3) (0.87) 1.1 J (0.87) ND (4.3) (0.87) 3.8 (0.66) ND (3.0) (0.57) ND (3.0) (0.57) ND (3.4) (0.66) ND (3.4) (0.66) ND (3.0) (0.57) ND (5.2) (1.0)

15 (0.98) ND (4.9) (0.98) 34 (0.98) 2.4 J (0.98) ND (3.9) (0.21) ND (3.4) (0.18) ND (3.4) (0.18) ND (3.9) (0.21) ND (3.9) (0.21) ND (3.4) (0.18) 8.0 (0.33)
ND (3.6) (0.72) ND (3.6) (0.72) ND (3.6) (0.72) ND (3.6) (0.72) ND (5.7) (0.47) ND (4.9) (0.41) ND (4.9) (0.41) ND (5.7) (0.47) ND (5.7) (0.47) ND (4.9) (0.41) ND (8.7) (0.72)
ND (5.2) (2.6) ND (5.2) (2.6) ND (5.2) (2.6) ND (5.2) (2.6) 5.7 (0.47)abde 4.1 (0.41)abde 7.5 (0.41)abde 4.6 (0.47)abde 5.0 (0.47)abde 3.9 (0.41)abde 7.0 (0.72)abde

2.5 J (0.75) 1.1 J (0.75) 2.7 J (0.75) 2.7 J (0.75) 4.8 (0.24) 3.4 (0.21) 3.5 (0.21) 5.7 (0.24) 5.6 (0.24) 4.3 (0.21) 9.6 (0.36)
ND (4.9) (0.98) ND (4.9) (0.98) 1.9 J (0.98) ND (4.9) (0.98) 5.3 (0.19)b ND (3.3) (0.17) 5.7 (0.17)b ND (3.9) (0.19) ND (3.9) (0.19) ND (3.3) (0.17) ND (5.9) (0.30)
ND (4.9) (0.98) ND (4.9) (0.98) ND (4.9) (0.98) ND (4.9) (0.98) ND (3.9) (0.28) ND (3.3) (0.25) ND (3.3) (0.25) ND (3.9) (0.28) ND (3.9) (0.28) ND (3.3) (0.25) 6.8 (0.43)b

- - - - 14.3 (1.8) 8.8 (1.5) 8.4 (1.5) 7.1 (1.8) 7.8 (1.8) 6.5 (1.5) 17.0 (2.7)

GHD 11109626Doerr2-T2-T3



Table 2

2017 Indoor Air Sampling Data
Philadelphia Energy Solutions Complex

Philadelphia, PA

Page 7 of 8

Sample Location
Sample Date

Sample ID

Sampling Company
Laboratory
Laboratory Work Order
Laboratory Sample ID

Sample Type

a b c d e f g h
Volatile Organic Compounds

BENZENE 16 1.6 3190 1.6 1.6 1600 319.47 319.47
1,2-DIBROMOETHANE (EDB) 0.2 0.02 2E+05 0.02 0.02  - 345.79  -
1,2-DICHLOROETHANE (EDC) 4.7 0.47 2E+05 0.47 0.47 40500 4000 4000
ETHYLBENZENE 49 4.9 4E+05 4.9 4.9 86800 435000 435000
ISOPROPYLBENZENE (CUMENE) 1800 180 2E+05 1800 180 246000 245000 245000
METHYL TERTIARY BUTYL ETHER 470 47 - 47 47 180000  - 144000
NAPHTHALENE 3.6 0.36 50000 0.36 0.36 52000 50000 50000
TOLUENE 22000 2200 8E+05 22000 2200 75400 375000 37500
1,2,4-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
1,3,5-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
XYLENES, TOTAL 440 44 4E+05 440 44 434000 435000 435000

Notes:
All concentrations and criteria are in units of micrograms per cubic meter / µg/m 3  

15.2  Concentration was detected.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

-  Parameter not analyzed / not available.
J  Indicates an estimated value

Method detection limit is shown in second set of parentheses.
1  OSHA PEL - Occupational Safety Health Administration Permissible Exposure 

Limit (8-hour value).
2  USEPA RSL - United States Environmental Protection Agency Regional Screening Level

 for Non-residential indoor air Hazard Index of 1.
3  USEPA RSL - United States Environmental Protection Agency Regional Screening Level 

for Non-residential indoor air Hazard Index of 0.1.

ACGIH 
TLV

NIOSH 
REL

Cal/ 
OSHA 
PEL

USEPA 
RSL
note 3

PADEP 
SHS VI 

Screening 
Value

1/10th  
PADEP 
SHS VI 

Screening 
Value

OSHA 
PEL 
note 1

USEPA 
RSL
 note 2

AOI7-AI-17-08 AOI7-AI-17-09 AOI7-AI-17-10 AOI7-AI-17-11 AOI7-AI-17-12 AOI7-AI-17-13 AOI7-AI-17-14 AOI7-AI-17-15 AOI8-AI-17-09 AOI8-AI-17-10 AOI8-AI-17-11
7-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17 7-Mar-17 9-Mar-17 9-Mar-17 9-Mar-17

AOI7-AI-17-08 AOI7-AI-17-09 AOI7-AI-17-10 AOI7-AI-17-11 AOI7-AI-17-12 AOI7-AI-17-13 AOI7-AI-17-14 AOI7-AI-17-15 AOI8-AI-17-09 AOI8-AI-17-10 AOI8-AI-17-11

GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD GHD
PACE PACE PACE PACE PACE PACE PACE PACE PACE PACE PACE

10381628 10381628 10381628 10381628 10381628 10381628 10381628 10381628 10381907 10381907 10381907
10381628004 10381628005 10381628006 10381628007 10381628008 10381628009 10381628020 10381628022 10381907019 10381907020 10381907021

5.7 (0.16)bde 7.0 (0.19)bde 3.6 (0.20)bde 5.6 (0.19)bde 2.6 (0.18)bde 6.2 (0.20)bde 2.2 (0.23)bde 4.8 (0.19)bde 4.7 (0.17)bde 0.60 (0.18) 0.60 (0.18)
ND (2.1) (1.0) ND (2.4) (1.2) ND (2.5) (1.2) ND (2.4) (1.2) ND (2.3) (1.2) ND (2.5) (1.2) ND (3.0) (1.5) ND (2.4) (1.2) ND (5.4) (1.1) ND (5.8) (1.2) ND (5.8) (1.2)

ND (1.1) (0.27) ND (1.3) (0.32) ND (1.3) (0.33) ND (1.3) (0.32) ND (1.2) (0.31) ND (1.3) (0.33) ND (1.6) (0.39) ND (0.64) (0.32) ND (0.57) (0.28) ND (0.61) (0.31) ND (0.61) (0.31)
ND (3.0) (0.57) ND (3.4) (0.66) ND (3.6) (0.68) ND (3.4) (0.66) ND (3.3) (0.63) ND (3.6) (0.68) ND (4.2) (0.82) 10.4 (0.66)bde 2.7 J (0.59) ND (3.3) (0.63) ND (3.3) (0.63)
ND (3.4) (0.18) ND (3.9) (0.21) ND (4.0) (0.22) ND (3.9) (0.21) ND (3.7) (0.21) ND (4.0) (0.22) ND (4.8) (0.26) ND (3.9) (0.21) ND (3.5) (0.19) ND (3.7) (0.21) ND (3.7) (0.21)
ND (4.9) (0.41) ND (5.7) (0.47) ND (5.9) (0.49) ND (5.7) (0.47) ND (5.5) (0.45) ND (5.9) (0.49) ND (7.0) (0.58) ND (5.7) (0.47) 0.46 J (0.42) ND (5.5) (0.45) ND (5.5) (0.45)

3.6 (0.41)bde 6.5 (0.47)abde ND (4.3) (0.49) 8.3 (0.47)abde 7.8 (0.45)abde 6.7 (0.49)abde 9.8 (0.59)abde 4.6 (0.47)abde 1.7 J (0.42)bde 0.79 J (0.45)bde ND (4.0) (0.45)
3.9 (0.21) 5.1 (0.24) 4.0 (0.25) 5.6 (0.24) 11.4 (0.23) 7.7 (0.25) 2.8 (0.30) 50.4 (0.24) 9.9 (0.21) 2.0 (0.23) 2.2 (0.23)

ND (3.3) (0.17) 4.3 (0.19)b 4.3 (0.20)b 9.6 (0.19)b 4.3 (0.19)b 11.9 (0.20)b ND (4.8) (0.24) 6.7 (0.19)b 3.2 J (0.17)b 2.8 J (0.19) 2.4 J (0.19)
ND (3.3) (0.25) ND (3.9) (0.28) ND (4.0) (0.29) 4.0 (0.28)b ND (3.7) (0.27) 4.7 (0.29)b ND (4.8) (0.35) 2.6 (0.28) 2.8 J (0.25) ND (3.7) (0.27) ND (3.7) (0.27)

7.8 (1.5) 11.6 (1.8) 12.2 (1.8) 11.0 (1.8) 7.4 (1.7) 11.7 (1.8) 7.6 (2.2) 42.7 (1.8) 11.2 (1.6) 5.0 (1.7) ND (3.9) (1.7)

GHD 11109626Doerr2-T2-T3



Table 2

2017 Indoor Air Sampling Data
Philadelphia Energy Solutions Complex

Philadelphia, PA

Page 8 of 8

Sample Location
Sample Date

Sample ID

Sampling Company
Laboratory
Laboratory Work Order
Laboratory Sample ID

Sample Type

a b c d e f g h
Volatile Organic Compounds

BENZENE 16 1.6 3190 1.6 1.6 1600 319.47 319.47
1,2-DIBROMOETHANE (EDB) 0.2 0.02 2E+05 0.02 0.02  - 345.79  -
1,2-DICHLOROETHANE (EDC) 4.7 0.47 2E+05 0.47 0.47 40500 4000 4000
ETHYLBENZENE 49 4.9 4E+05 4.9 4.9 86800 435000 435000
ISOPROPYLBENZENE (CUMENE) 1800 180 2E+05 1800 180 246000 245000 245000
METHYL TERTIARY BUTYL ETHER 470 47 - 47 47 180000  - 144000
NAPHTHALENE 3.6 0.36 50000 0.36 0.36 52000 50000 50000
TOLUENE 22000 2200 8E+05 22000 2200 75400 375000 37500
1,2,4-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
1,3,5-TRIMETHYLBENZENE 31 3.1 - 260 26 123000 125000 125000
XYLENES, TOTAL 440 44 4E+05 440 44 434000 435000 435000

Notes:
All concentrations and criteria are in units of micrograms per cubic meter / µg/m 3  

15.2  Concentration was detected.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

-  Parameter not analyzed / not available.
J  Indicates an estimated value

Method detection limit is shown in second set of parentheses.
1  OSHA PEL - Occupational Safety Health Administration Permissible Exposure 

Limit (8-hour value).
2  USEPA RSL - United States Environmental Protection Agency Regional Screening Level

 for Non-residential indoor air Hazard Index of 1.
3  USEPA RSL - United States Environmental Protection Agency Regional Screening Level 

for Non-residential indoor air Hazard Index of 0.1.

ACGIH 
TLV

NIOSH 
REL

Cal/ 
OSHA 
PEL

USEPA 
RSL
note 3

PADEP 
SHS VI 

Screening 
Value

1/10th  
PADEP 
SHS VI 

Screening 
Value

OSHA 
PEL 
note 1

USEPA 
RSL
 note 2

AOI8-AI-17-12 AOI9-AI-17-01 AOI9-AI-17-02 AOI9-AI-17-03 AOI9-AI-17-04
9-Mar-17 11-Mar-17 11-Mar-17 11-Mar-17 11-Mar-17 11-Mar-17 11-Mar-17

AOI8-AI-17-12 AOI9-AI-17-01 AOI9-AI-17-02 AOI9-AI-17-03 AOI9-AI-17-04 AOI9-AI-17-05 AOI9-AI-17-06

GHD GHD GHD GHD GHD GHD GHD
PACE PACE PACE PACE PACE PACE PACE

10381753 10382180 10382180 10382180 10382180 10382180 10382180
10381753001 10382180001 10382180002 10382180003 10382180004 10382180005 10382180006

FIELD 
DUPLICATE 

SAMPLE

1.4 (0.19) 0.63 (0.19) 0.67 (0.18) 0.95 (0.18) 1.2 (0.18) 0.82 J (0.41) 1.2 (0.19)
ND (2.4) (1.2) ND (2.4) (1.2) ND (2.3) (1.2) ND (2.3) (1.2) ND (2.3) (1.2) ND (5.2) (2.6) ND (2.4) (1.2)

ND (1.3) (0.32) ND (0.64) (0.32) ND (0.61) (0.31) ND (0.61) (0.31) ND (0.61) (0.31) ND (1.4) (0.69) ND (0.64) (0.32)
1.8 J (0.66) 0.80 J (0.66) 1.1 J (0.63) 1.4 (0.63) 1.7 (0.63) ND (3.0) (1.4) ND (1.4) (0.66)

ND (3.9) (0.21) ND (3.9) (0.21) ND (3.7) (0.21) ND (3.7) (0.21) ND (3.7) (0.21) ND (8.4) (0.46) ND (3.9) (0.21)
ND (5.7) (0.47) ND (5.7) (0.47) ND (5.5) (0.45) ND (5.5) (0.45) ND (5.5) (0.45) ND (12.3) (1.0) ND (5.7) (0.47)
3.7 J (0.47)abde 6.5 (0.47)abde 4.1 (0.45)abde 3.6 J (0.45)bde 4.5 (0.45)abde ND (8.9) (1.0) ND (4.1) (0.47)

3.6 (0.24) 2.9 (0.24) 2.4 (0.23) 7.0 (0.23) 5.1 (0.23) 4.1 (0.52) 6.0 (0.24)
2.6 J (0.19) 7.1 (0.19)b 7.9 (0.19)b 5.2 (0.19)b 4.1 (0.19)b ND (8.4) (0.42) ND (3.9) (0.19)
2.2 J (0.28) ND (3.9) (0.28) 3.2 J (0.27)b ND (3.7) (0.27) ND (3.7) (0.27) ND (8.4) (0.61) ND (3.9) (0.28)

6.0 (1.8) 5.7 (1.8) 9.4 (1.7) 10 (1.7) 8.1 (1.7) ND (8.9) (3.8) ND (4.1) (1.8)

AOI9-AI-17-05

GHD 11109626Doerr2-T2-T3



Table 3

 2017 Outdoor Air Sampling Data
Philadelphia Energy Solutions Complex

Philadelphia, PA

Page 1 of 1

GHD 11109626Doerr2-T2-T3

Sample Location AOI2-AA-17-01 AOI3-AA-17-01 AOI4-AA-17-01 AOI5-AA-17-01 AOI6-AA-17-01 AOI6-AA-17-02 AOI7-AA-17-01 AOI8-AA-17-03 AOI9-AA-17-01
Sample Date 11-Mar-17 9-Mar-17 9-Mar-17 11-Mar-17 8-Mar-17 8-Mar-17 7-Mar-17 9-Mar-17 11-Mar-17
Sample ID AOI2-AA-17-01 AOI3-AA-17-01 AOI4-AA-17-01 AOI5-AA-17-01 AOI6-AA-17-01 AOI6-AA-17-02 AOI7-AA-17-01 AOI8-AA-17-03 AOI9-AA-17-01
Sampling Company GHD GHD GHD GHD GHD GHD GHD GHD GHD
Laboratory PACE LL PACE PACE LL LL PACE PACE PACE
Laboratory Work Order 10382175 1777963 10381907 10382175 1775150 1775150 10381628 10381753 10382180
Laboratory Sample ID 10382175002 8889685 10381907018 10382175001 8876955 8876954 10381628011 10381753002 10382180007

Sample Type

i j

BENZENE 2.59 29 0.61 (0.16) 2.0 J (0.64) 2.4 (0.19) 1.0 (0.16) 3.0 J (0.64)i 8.4 (0.64)i 4.0 (0.19)i 1.2 J (0.33) 0.84 (0.16)
1,2-DIBROMOETHANE (EDB) n/v n/v ND (2.1) (1.0) ND (7.7) (1.5) ND (6.1) (1.2) ND (2.1) (1.0) ND (7.7) (1.5) ND (7.7) (1.5) ND (2.4) (1.2) ND (4.2) (2.1) ND (2.1) (1.0)
1,2-DICHLOROETHANE (EDC) 0.16 0.2 ND (0.55) (0.27) ND (4.0) (0.81) ND (0.64) (0.32) ND (0.55) (0.27) ND (4.0) (0.81) ND (4.0) (0.81) ND (1.3) (0.32) ND (2.2) (0.55) ND (0.55) (0.27)
ETHYLBENZENE 0.68 17 ND (1.2) (0.57) 0.89 J (0.87)i ND (3.4) (0.66) ND (1.2) (0.57) ND (4.3) (0.87) ND (4.3) (0.87) ND (3.4) (0.66) 2.6 J (1.1)i ND (1.2) (0.57)
ISOPROPYLBENZENE (CUMENE) 11.2 n/v ND (3.4) (0.18) ND (4.9) (0.98) ND (3.9) (0.21) 1.6 J (0.18) ND (4.9) (0.98) 1.7 J (0.98) ND (3.9) (0.21) ND (6.7) (0.37) ND (3.4) (0.18)
METHYL TERTIARY BUTYL ETHER n/v 72 ND (4.9) (0.41) ND (3.6) (0.72) ND (5.7) (0.47) ND (4.9) (0.41) ND (3.6) (0.72) ND (3.6) (0.72) ND (5.7) (0.47) ND (9.9) (0.82) ND (4.9) (0.41)
NAPHTHALENE n/v 4.8* ND (3.6) (0.41) ND (5.2) (2.6) 0.63 J (0.47) 4.9 (0.41)j ND (5.2) (2.6) ND (5.2) (2.6) ND (4.1) (0.47) ND (7.2) (0.82) ND (3.6) (0.41)
TOLUENE 4.52 144 3.3 (0.21) 5.5 (0.75)i 3.1 (0.24) 0.91 J (0.21) 1.3 J (0.75) 2.5 J (0.75) 5.5 (0.24)i 1.3 J (0.41) 2.0 (0.21)
1,2,4-TRIMETHYLBENZENE 0.38 6.5 ND (3.3) (0.17) ND (4.9) (0.98) 2.7 J (0.19)i ND (3.3) (0.17) ND (4.9) (0.98) ND (4.9) (0.98) ND (3.9) (0.19) 3.6 J (0.34)i ND (3.3) (0.17)
1,3,5-TRIMETHYLBENZENE 1.12 19 ND (3.3) (0.25) ND (4.9) (0.98) ND (3.9) (0.28) ND (3.3) (0.25) ND (4.9) (0.98) ND (4.9) (0.98) ND (3.9) (0.28) ND (6.7) (0.49) ND (3.3) (0.25)
XYLENES, TOTAL 3.14 63.5 ND (3.6) (1.5) - 5.4 (1.8)i ND (3.6) (1.5) - - 6.5 (1.8)i ND (7.1) (3.1) ND (3.6) (1.5)

Notes:
All concentrations and criteria are in units of micrograms per cubic meter / µg/m3  

15.2  Concentration was detected.
ND (0.03)  Analyte was not detected at a concentration greater than the laboratory reporting limit.

-  Parameter not analyzed / not available.
J  Indicates an estimated value

Method detection limit is shown in second set of parentheses.
MH Air Tox  Marcus Hook Air Toxics Monitor 2015, maximum value of PADEP data accessed February 5, 2016.

EPA Res IA  USEPA Background Residential Indoor Air 2011, 95th percentile.

Volatile Organic Compounds

MH Air 
Tox

EPA 
Res IA
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Table 8

Summary of Outdoor Worker Air Quality Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample

Date

Collected By

Unit Result Q QL RL DF Result Q QL RL DF Result Q QL RL DF Result Q QL RL DF

1,2,4-Trimethylbenzene 95-63-6 125,000 123,000 ug/m3 ND U 4.0 4 1.61 ND U 5.9 5.9 2.37 ND U 4.0 4.0 1.61 ND U 4.0 4.0 1.61

1,2-Dibromoethane 106-93-4 346 NS ug/m3 ND U 6.3 6.3 1.61 ND U 9.3 9.3 2.37 ND U 6.3 6.3 1.61 ND U 6.3 6.3 1.61

1,2-Dichloroethane 107-06-2 4,000 40,500 ug/m3 ND U 3.3 3.3 1.61 ND U 4.9 4.9 2.37 ND U 3.3 3.3 1.61 ND U 3.3 3.3 1.61

1,3,5-Trimethylbenzene 108-67-8 125,000 123,000 ug/m3 ND U 1.6 1.6 1.61 ND U 2.4 2.4 2.37 ND U 1.6 1.6 1.61 ND U 1.6 1.6 1.61

Benzene 71-43-2 319 1,600 ug/m3 3.1 2.6 2.6 1.61 ND U 3.8 3.8 2.37 ND U 2.6 2.6 1.61 ND U 2.6 2.6 1.61

Ethylbenzene 100-41-4 435,000 86,800 ug/m3 1.7 1.4 1.4 1.61 2.1 2.1 2.1 2.37 ND U 1.4 1.4 1.61 1.7 1.4 1.4 1.61

Isopropylbenzene (Cumene) 98-82-8 245,000 246,000 ug/m3 ND U 4.0 4 1.61 ND U 5.9 5.9 2.37 ND U 4.0 4.0 1.61 ND U 4.0 4.0 1.61

Methyl Tertiary Butyl Ether 1634-04-4 NS 180,000 ug/m3 ND U 14.7 14.7 1.61 ND U 21.7 21.7 2.37 ND U 14.7 14.7 1.61 ND U 14.7 14.7 1.61

Naphthalene 91-20-3 50,000 52,000 ug/m3 ND U 8.6 8.6 1.61 ND U 12.6 12.6 2.37 ND U 8.6 8.6 1.61 ND U 8.6 8.6 1.61

Toluene 108-88-3 375,000 75,400 ug/m3 6.5 3.1 3.1 1.61 8.2 4.5 4.5 2.37 3.4 3.1 3.1 1.61 9.4 3.1 3.1 1.61

Total Xylenes 1330-20-7 435000 434000 ug/m3 8.1 4.2 4.2 1.61 10.7 6.3 6.3 2.37 6.2 4.2 4.2 1.61 8.4 4.2 4.2 1.61

Note:

CAS - Chemical Abstract Number

ug/m3 - Micrograms per cubic meter

Q - Qualifier

QL - Quantitation limit

RL - Reporting limit

DF - Dilution factor

ND - Not detected

NS - No standard

NIOSH RELs - National Institute for Occupational Safety and Health Recommended Exposure Limits.

ACGIH TLVs - American Conference of Governmental Industrial Hygienists Threshold Limit Values

NIOSH RELs and ACGIH TLVs  from GHD's Air Data Evaluation Letter (Reference No. 11109626), November 9, 2016.

Qualifiers:

U - Compound analyzed but not detected

Analyte CAS Number 5/23/2016 5/23/2016 5/23/2016

Near S-60 Near S-285 Near S-19

NIOSH RELs ACGIH TLVs 5/23/2016

Aquaterra Aquaterra Aquaterra Aquaterra

Near S-18

AOI3-AA-16-002 AOI3-AA-16-003 AOI3-AA-16-004 AOI3-AA-16-005

\\langan.com\data\DYL\data6\2574601\Office Data\Reports\Remedial Investigation Reports\AOI 3\RIR\PADEP Approval 061617\Response to Comments\10\Table 8 - Outdoor Worker Air 080117 Page 1 of 1
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Table 7

Summary of Indoor Air Quality Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample

Date

Collected By

Unit Result Q MDL RL DF Result Q MDL RL DF Result Q MDL RL DF Result Q MDL RL DF

1,2,4-Trimethylbenzene 95-63-6 31 3.1 NS 3.1 3.1 125,000 123,000 ug/m3 ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1 2.1 J 0.98 4.9 1

1,2-Dibromoethane 106-93-4 0.2 0.02 153,700 0.2 0.02 346 NS ug/m3 ND U 1.5 7.7 1 ND U 1.5 7.7 1 ND U 1.5 7.7 1 ND U 1.5 7.7 1

1,2-Dichloroethane 107-06-2 4.7 0.47 202,400 3.1 0.47 4,000 40,500 ug/m3 ND U 0.81 4.0 1 ND U 0.81 4.0 1 ND U 0.81 4.0 1 ND U 0.81 4.0 1

1,3,5-Trimethylbenzene 108-67-8 31 3.1 NS NS NS 125,000 123,000 ug/m3 ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1

Benzene 71-43-2 16 1.6 3,190 13 1.6 319 1,600 ug/m3 1.5 J 0.64 3.2 1 2.1 J 0.64 3.2 1 2.4 J 0.64 3.2 1 3.0 J 0.64 3.2 1

Ethylbenzene 100-41-4 49 4.9 435,000 49 4.9 435,000 86,800 ug/m3 ND U 0.87 4.3 1 ND U 0.87 4.3 1 ND U 0.87 4.3 1 6.2 0.87 4.3 1

Isopropyl Benzene (Cumene) 98-82-8 1,800 180 245,000 180 180 245,000 246,000 ug/m3 ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1

Methyl Tert-Butyl Ether 1634-04-4 470 47 NS 470 47 NS 180,000 ug/m3 ND U 0.72 3.6 1 ND U 0.72 3.6 1 ND U 0.72 3.6 1 ND U 0.72 3.6 1

Naphthalene 91-20-3 3.6 0.36 50,000 1.3 0.36 50,000 52,000 ug/m3 ND U 2.6 5.2 1 ND U 2.6 5.2 1 ND U 2.6 5.2 1 ND U 2.6 5.2 1

Toluene 108-88-3 22,000 2,200 754,000 2,200 2,200 375,000 75,400 ug/m3 4.5 0.75 3.8 1 1.8 J 0.75 3.8 1 3.5 J 0.75 3.8 1 13 0.75 3.8 1

Total Xylenes 1330-20-7 440 44 435,000 44 44 435,000 434,000 ug/m3 4 J 0.87 4.3 1 ND U 0.87 4.3 1 1 J 0.87 4.3 1 36.3 0.87 4.3 1

Note:

EPA RSL - United States Environmental Protection Agency Industrial Regional Screening Level.

HQ - Hazard Quotient

The RSL for 1,2,4 and 1,3,5- trimethylbenzene were calculated using the September 2016 final IRIS RfC.

OSHA PELs, NIOSH RELs, and ACGIH TLVs  from GHD's Air Data Evaluation Letter (Reference No. 11109626), November 9, 2016.

CAS - Chemical Abstract Registry Number

ug/m3 - Micrograms per cubic meter

Q - Qualifier

MDL - Method detection limit

RL - Reporting limit

DF - Dilution factor

ND - Not detected

NS - No standard

Qualifiers:

U - Compound analyzed but not detected

J - Compound detected below below the reporting limit (the value given is an estimate).

Exceedances:

                  - Result exceeds PADEP VI

                   - Result exceeds 1/10th PADEP VI

                  - Result exceeds OSHA PEL TWA

                  - Result exceeds EPA RSL (HQ = 0.1, Target Cancer Risk = 10
-5

)

                  - Result exceeds EPA RSL (HQ = 0.1, Target Cancer Risk = 10
-6

)

                  - Result exceeds NIOSH REL

                  - Result exceeds ACGIH TLVs 

                  - MDL exceeds standard

AOI 3 Central Warehouse Warehouse Near Safety Store

GHD GHD

 EPA RSL

Cancer Risk = 

10
-6

HQ = 0.1

3/28/2016 3/22/2016 3/22/2016

GHD GHD

AOI3-AI-16-002 AOI3-AI-16-003

3/22/2016

OSHA PEL TWA - Occupational Safety and Health Administration Time-Weighted Average Permissible Exposure Limit .

NIOSH RELs - National Institute for Occupational Safety and Health Recommended Exposure Limits.

ACGIH TLVs - American Conference of Governmental Industrial Hygienists Threshold Limit Value.

Outdoor Near Central Warehouse Safeway Trailer

AOI3-AA-16-001 AOI3-AI-16-001

PADEP VI-  Pennsylvania Department of Environmental Protection Vapor intrusion Screening Value.  Indoor Air Statewide Health Standard Non-Residential Vapor Intrusion 

Screening Level (January 2017).

NIOSH 

RELs

ACGIH 

TLVs
Analyte CAS Number

OSHA PEL 

TWA

EPA RSL

Cancer Risk = 

10
-5

HQ = 0.1

PADEP VI
1/10th 

PADEP VI

10

10

15

10

10

10

10

10
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Table 7

Summary of Indoor Air Quality Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample

Date

Collected By

Unit

1,2,4-Trimethylbenzene 95-63-6 31 3.1 NS 3.1 3.1 125,000 123,000 ug/m3

1,2-Dibromoethane 106-93-4 0.2 0.02 153,700 0.2 0.02 346 NS ug/m3

1,2-Dichloroethane 107-06-2 4.7 0.47 202,400 3.1 0.47 4,000 40,500 ug/m3

1,3,5-Trimethylbenzene 108-67-8 31 3.1 NS NS NS 125,000 123,000 ug/m3

Benzene 71-43-2 16 1.6 3,190 13 1.6 319 1,600 ug/m3

Ethylbenzene 100-41-4 49 4.9 435,000 49 4.9 435,000 86,800 ug/m3

Isopropyl Benzene (Cumene) 98-82-8 1,800 180 245,000 180 180 245,000 246,000 ug/m3

Methyl Tert-Butyl Ether 1634-04-4 470 47 NS 470 47 NS 180,000 ug/m3

Naphthalene 91-20-3 3.6 0.36 50,000 1.3 0.36 50,000 52,000 ug/m3

Toluene 108-88-3 22,000 2,200 754,000 2,200 2,200 375,000 75,400 ug/m3

Total Xylenes 1330-20-7 440 44 435,000 44 44 435,000 434,000 ug/m3

Note:

EPA RSL - United States Environmental Protection Agency Industrial Regional Screening Level.

HQ - Hazard Quotient

The RSL for 1,2,4 and 1,3,5- trimethylbenzene were calculated using the September 2016 final IRIS RfC.

OSHA PELs, NIOSH RELs, and ACGIH TLVs  from GHD's Air Data Evaluation Letter (Reference No. 11109626), November 9, 2016.

CAS - Chemical Abstract Registry Number

ug/m3 - Micrograms per cubic meter

Q - Qualifier

MDL - Method detection limit

RL - Reporting limit

DF - Dilution factor

ND - Not detected

NS - No standard

Qualifiers:

U - Compound analyzed but not detected

J - Compound detected below below the reporting limit (the value given is an estimate).

Exceedances:

                  - Result exceeds PADEP VI

                   - Result exceeds 1/10th PADEP VI

                  - Result exceeds OSHA PEL TWA

                  - Result exceeds EPA RSL (HQ = 0.1, Target Cancer Risk = 10
-5

)

                  - Result exceeds EPA RSL (HQ = 0.1, Target Cancer Risk = 10
-6

)

                  - Result exceeds NIOSH REL

                  - Result exceeds ACGIH TLVs 

                  - MDL exceeds standard

 EPA RSL

Cancer Risk = 

10
-6

HQ = 0.1

OSHA PEL TWA - Occupational Safety and Health Administration Time-Weighted Average Permissible Exposure Limit .

NIOSH RELs - National Institute for Occupational Safety and Health Recommended Exposure Limits.

ACGIH TLVs - American Conference of Governmental Industrial Hygienists Threshold Limit Value.

PADEP VI-  Pennsylvania Department of Environmental Protection Vapor intrusion Screening Value.  Indoor Air Statewide Health Standard Non-Residential Vapor Intrusion 

Screening Level (January 2017).

NIOSH 

RELs

ACGIH 

TLVs
Analyte CAS Number

OSHA PEL 

TWA

EPA RSL

Cancer Risk = 

10
-5

HQ = 0.1

PADEP VI
1/10th 

PADEP VI

10

10

15

10

10

10

10

10

Result Q MDL RL DF Result Q MDL RL DF Result Q MDL RL DF Result Q MDL RL DF

1.9 J 0.98 4.9 1 1.8 J 0.98 4.9 1 1.1 J 0.98 4.9 1 1.6 J 0.98 4.9 1

ND U 1.5 7.7 1 ND U 1.5 7.7 1 ND U 1.5 7.7 1 ND U 1.5 7.7 1

ND U 0.81 4.0 1 ND U 0.81 4.0 1 ND U 0.81 4.0 1 ND U 0.81 4.0 1

ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1

3.0 J 0.64 3.2 1 3.7 0.64 3.2 1 3.4 0.64 3.2 1 3.7 0.64 3.2 1

1.0 J 0.87 4.3 1 2.2 J 0.87 4.3 1 ND U 0.87 4.3 1 0.91 J 0.87 4.3 1

ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1 ND U 0.98 4.9 1

ND U 0.72 3.6 1 0.75 J 0.72 3.6 1 ND U 0.72 3.6 1 ND U 0.72 3.6 1

ND U 2.6 5.2 1 ND U 2.6 5.2 1 ND U 2.6 5.2 1 ND U 2.6 5.2 1

22 0.75 3.8 1 13 0.75 3.8 1 24 0.75 3.8 1 13 0.75 3.8 1

3 J 0.87 4.3 1 9.2 J 0.87 4.3 1 2 J 0.87 4.3 1 3.8 J 0.87 4.3 1

GHD

AOI3-AI-16-006 AOI3-AI-16-007

3/22/2016

GHD GHD

Center of Open Warehouse

3/22/2016

AOI3-AI-16-005

3/22/2016

Center of Open Warehouse Central Warehouse Shipping/Receiving Central Warehouse Walled Office

GHD

AOI3-AI-16-004

3/22/2016
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Table 7

Summary of Indoor Air Quality Sample Analytical Results

AOI 3 Remedial Investigation Report

Philadelphia Energy Solutions Refining Complex

Philadelphia, Pennsylvania

Location

Sample

Date

Collected By

Unit

1,2,4-Trimethylbenzene 95-63-6 31 3.1 NS 3.1 3.1 125,000 123,000 ug/m3

1,2-Dibromoethane 106-93-4 0.2 0.02 153,700 0.2 0.02 346 NS ug/m3

1,2-Dichloroethane 107-06-2 4.7 0.47 202,400 3.1 0.47 4,000 40,500 ug/m3

1,3,5-Trimethylbenzene 108-67-8 31 3.1 NS NS NS 125,000 123,000 ug/m3

Benzene 71-43-2 16 1.6 3,190 13 1.6 319 1,600 ug/m3

Ethylbenzene 100-41-4 49 4.9 435,000 49 4.9 435,000 86,800 ug/m3

Isopropyl Benzene (Cumene) 98-82-8 1,800 180 245,000 180 180 245,000 246,000 ug/m3

Methyl Tert-Butyl Ether 1634-04-4 470 47 NS 470 47 NS 180,000 ug/m3

Naphthalene 91-20-3 3.6 0.36 50,000 1.3 0.36 50,000 52,000 ug/m3

Toluene 108-88-3 22,000 2,200 754,000 2,200 2,200 375,000 75,400 ug/m3

Total Xylenes 1330-20-7 440 44 435,000 44 44 435,000 434,000 ug/m3

Note:

EPA RSL - United States Environmental Protection Agency Industrial Regional Screening Level.

HQ - Hazard Quotient

The RSL for 1,2,4 and 1,3,5- trimethylbenzene were calculated using the September 2016 final IRIS RfC.

OSHA PELs, NIOSH RELs, and ACGIH TLVs  from GHD's Air Data Evaluation Letter (Reference No. 11109626), November 9, 2016.

CAS - Chemical Abstract Registry Number

ug/m3 - Micrograms per cubic meter

Q - Qualifier

MDL - Method detection limit

RL - Reporting limit

DF - Dilution factor

ND - Not detected

NS - No standard

Qualifiers:

U - Compound analyzed but not detected

J - Compound detected below below the reporting limit (the value given is an estimate).

Exceedances:

                  - Result exceeds PADEP VI

                   - Result exceeds 1/10th PADEP VI

                  - Result exceeds OSHA PEL TWA

                  - Result exceeds EPA RSL (HQ = 0.1, Target Cancer Risk = 10
-5

)

                  - Result exceeds EPA RSL (HQ = 0.1, Target Cancer Risk = 10
-6

)

                  - Result exceeds NIOSH REL

                  - Result exceeds ACGIH TLVs 

                  - MDL exceeds standard

 EPA RSL

Cancer Risk = 

10
-6

HQ = 0.1

OSHA PEL TWA - Occupational Safety and Health Administration Time-Weighted Average Permissible Exposure Limit .

NIOSH RELs - National Institute for Occupational Safety and Health Recommended Exposure Limits.

ACGIH TLVs - American Conference of Governmental Industrial Hygienists Threshold Limit Value.

PADEP VI-  Pennsylvania Department of Environmental Protection Vapor intrusion Screening Value.  Indoor Air Statewide Health Standard Non-Residential Vapor Intrusion 

Screening Level (January 2017).

NIOSH 

RELs

ACGIH 

TLVs
Analyte CAS Number

OSHA PEL 

TWA

EPA RSL

Cancer Risk = 

10
-5

HQ = 0.1

PADEP VI
1/10th 

PADEP VI

10

10

15

10

10

10

10

10

Result Q MDL RL DF Result Q MDL RL DF

ND U 0.98 4.9 1 1.23 0.237 0.982 1

ND U 1.5 7.7 1 ND U 0.142 1.54 1

ND U 0.81 4.0 1 ND U 0.249 0.81 1

ND U 0.98 4.9 1 ND U 0.31 0.982 1

1.8 J 0.64 3.2 1 5.25 0.147 0.639 1

ND U 0.87 4.3 1 ND U 0.219 0.867 1

ND U 0.98 4.9 1 1.13 0.277 0.983 1

ND U 0.72 3.6 1 ND U 0.182 0.721 1

ND U 2.6 5.2 1 ND U 0.806 3.3 1

4.0 0.75 3.8 1 4.79 0.188 0.753 1

3.9 J 0.87 4.3 1 2 U 0.41 1.73 1

GHD GHD

AOI3-AI-16-009AOI3-AI-16-008

3/29/20163/28/2016

Main Contractor Processing TrailerTek-Solv Trailer in Southeast Corner of 
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WATER-TABLE
GROUNDWATER ELEVATION MAP
MAY 2016

4

EVERGREEN RESOURCES MANAGEMENT OPERATIONS
PHILADELPHIA REFINERY COMPLEX
3144 PASSYUNK AVENUE
PHILADELPHIA, PA 19145

Notes
1.

2.
3.

4.
5.

6.
7.
8.

0 400 800
Feet ³1:4,800 (At original document size of 36x48)

213402429

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

City of Philadelphia,
Pennsylvania

Prepared by GWC on 7/11/2016
Technical Review by ADK on 7/14/2016

Independent Review by ANP on 7/14/2016

Coordinate System:  NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)
Sources: Stantec
Callouts denote corrected groundwater elevation in feet.  Depth to groundwater was measured in each well to
the nearest one-hundredth of a foot using an interface probe.
Groundwater elevation data was interpolated using block kriging with a linear variogram model in Surfer.
Water-levels in the aquifer(s) beneath AOI 9 are influenced by and reflective of year-round pumping from the
Mingo Creek Flood Control Basin. The City of Philadelphia Water Department controls the water elevation in that
basin between elevations -10 and -11 feet NAVD 88. As such, true water-table conditions in the AOI 9 area are
unclear and contours (dashed) are presented as interpreted by Stantec at the time of well gauging.
Gauging conducted under pumping conditions.
Contour Interval = 1 foot
Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
Image courtesy of USGS Earthstar Geographics  SIO © 2016 Microsoft Corporation
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation

Project Location

Client/Project

Figure No.

Title

Legend
@A WATER TABLE MONITORING WELL
"*

* RECOVERY WELL
!< DAMAGED MONITORING WELL
!<9 DESTROYED MONITORING WELL
# UNABLE TO LOCATE WELL
!> PIEZOMETER
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AOI 9 WATER-LEVEL ELEVATION (1 FOOT INTERVAL)
POLLOCK STREET HORIZONTAL WELL
SEWER LINE
AREA OF INTEREST (AOI)
GROUNDWATER ELEVATION (FEET NAVD 88)2.04

WELLS NOT USED FOR GROUNDWATER CONTOURING (FEET NAVD 88)WP-9
6.64

NOT MEASURED OR GROUNDWATER ELEVATION NOT CALCULATED DUE TO LACK OF SURVEYED REFERENCE ELEVATIONNM



LOWER AQUIFER
GROUNDWATER ELEVATION MAP
MAY 2016

5

EVERGREEN RESOURCES MANAGEMENT OPERATIONS
PHILADELPHIA REFINERY COMPLEX
3144 PASSYUNK AVENUE
PHILADELPHIA, PA 19145

Notes
1.

2.
3.

4.
5.

6.
7.

0 400 800
Feet ³1:4,800 (At original document size of 36x48)

213402429

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepts full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents, from any and all claims arising in any way from the content or provision of the data.

City of Philadelphia,
Pennsylvania

Prepared by GWC on 7/11/2016
Technical Review by ADK on 7/14/2016

Independent Review by JKD on 7/18/2016

Coordinate System:  NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)
Sources: Stantec
Callouts denote corrected groundwater elevation in feet.  Depth to groundwater was measured in each well to
the nearest one-hundredth of a foot using an interface probe.
Groundwater elevation data was interpolated using block kriging with a linear variogram model in Surfer.
Determination of whether wells in AOI 9 are screened across the water table or in the lower aquifer are ongoing.
Lower aquifer contours are not shown in this AOI.
Contour Interval = 1 foot
Aerial & Topo Copyright:© 2013 National Geographic Society, i-cubed
Image courtesy of USGS Earthstar Geographics  SIO © 2016 Microsoft Corporation
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation

Project Location

Client/Project

Figure No.

Title

Legend
@? LOWER AQUIFER MONITORING WELL
!<9 DESTROYED MONITORING WELL

GROUNDWATER ELEVATION CONTOUR (FEET NAVD 88)
POLLOCK STREET HORIZONTAL WELL
SEWER LINE
AREA OF INTEREST (AOI)
GROUNDWATER ELEVATION (FEET NAVD 88)-5.74

WELL NOT USED FOR GROUNDWATER CONTOURING (FEET NAVD 88)B-133D
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NOT MEASURED OR GROUNDWATER ELEVATION NOT CALCULATED DUE TO LACK OF SURVEYED REFERENCE ELEVATIONNM
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Ë

@

�

@A

!<�

@A

<A

!<�

<A

!<�
!<�
@A@A

!<�

!<�

@A

<A

@A

!<�

@A

!<�

!<�

<A

!<�

!<�!<�

!<�

!<�

!<�!<�

!<�

@A

!<�

@A

@A

@A

<A

!<�

!<�

!<�

@A

<A

!<�

!<�

@A@A

!<�

!<�

!<�

!<�

@A

!<�

<A

!<�

<A

<A

<A
!<�

<A

!<�@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

@A@A

@A@A

!<�!<�

@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�

@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A!<�

!<�!<�

@A

!<�

@A

!<�!<�

!<�

!<�!<�

@A

@A

!<�

@A

!<�

!<�

!<�!<�

!<�!<�!<�!<�

!<�

!<�!<�

!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A

@A

@A

!<�

!<�

!<�

!<�

@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�

!<�@A

!<�

@A

@A!<�

@A

!<�

@A

!<�
!<�
@A

!<�@A

@A

!<�!<�

!<�

!<�

!<�

@A

@A

@A

!<�

!<�

!<�

@A

!<�

!<�@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�

@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

@A@A

@A@A

!<�!<�

@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

@A@A

@A@A

!<�!<�

@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

!<�!<�

!<�!<�

@A@A

@A@A

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A

!<�

!<�

@A@A

!<�!<�

!<�!<�@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�

@A@A

@A@A

!<�!<�

!<�!<�

@A@A@A

!<�

!<�

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�

!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�

!<�!<�

@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�

!<�!<�

!<�!<�@A@A

!<�

!<�

@A@A

!<�@A

!<�

@A@A

!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�

@A

@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

@A

!<�

!<�

@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

@A

!<�

@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�

@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�

@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
@A

!<�!<�

@A@A

@A@A

@A

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�

@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

@A@A

!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�

@A@A!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

!<�!<�

!<�
!<�
@A

!<�!<�

!<�!<�

@A@A

@A@A

!<�!<�

@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

@A@A

!<�!<�

@A@A

@A@A

@A@A

!<�!<�

!<�!<�

!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

@A@A@A@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

@A@A

!<�!<�

!<�!<�

!<�!<�@A@A

!<�!<�

!<�!<�

!<�

@A

@A!<�

@A

!<�

@A

!<�
!<�
@A

!<�@A

@A

!<�!<�

!<�

!<�

!<�

@A

@A

@A

!<�

!<�

!<�

@A

!<�

!<�@A

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�!<�

!<�!<�!<�

@A@A

@A@A

!<�!<�

!<�!<�

@A@A@A

!<�

!<�

!<�!<�

!<�!<�

!<�!<�

!<�

!<�

@A@A

!<�@A

!<�

@A@A

!<�

!<�

@A

@A@A

@A

!<�

!<�

@A@A

@A

!<�

@A@A

@A

!<�!<�

!<�

!<�!<�

!<�!<�!<�!<�

!<�!<�

!<�

@A@A

!<�!<�

AOI-6

AOI-3

S
c
h
u
y
lk

il
l 
R

iv
e
r

BF-101

BF-100

BF-102

BF-103R

BF-104

BF-105

BF-108

BF-88

BF-89

BF-90D

BF-99

RW-2

S-1

S-10

S-11

S-112

S-113

S-114

S-12

S-13
S-14

S-15

S-16

S-17

S-18

S-19

S-2

S-20

S-21

S-22

S-23

S-24

S-25

S-3

S-4

S-5

S-59

S-6

S-60

S-66

S-68

S-69

S-69D

S-7

S-8

S-9

S-280

S-280D

S-281

S-283

S-284

S-284D

S-285

S-288

S-290

S-291

S-386

S-383

S-387

S-382

S-407

S-408

S-409

S-411

S-412

S-414

S-410

BF-90

S-413

BF-107

BF-106

S-385

S-384
835

834

831 832
833

ST-2

ST-3

836

SCALE:

DATE:

DRN. BY:

CKD. BY:

JOB#:

1" = 150'

February 17, 2017

MMK

ED

2574602

Figure 14A:  Summary of Perched and Unconfined

                Groundwater Sample Exceedances

                AOI93 Remedial Investigation Report

                PES Philadelphia Refining Complex
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Notes:
1.  Aerial imagery provided by Nearmap.com as is dated 07/29/15.
2.  Area of Interest boundaries referenced from 2011 ALTA/ACSM 
     Land Title Survey, prepared for Sunoco Inc. (R&S).
3.  LNAPL presence based on December 2015 groundwater gauging.
4.  All groundwater results are displayed in micrograms per liter(µg/L).
5.  mg/L = Milligrams per liter.
6.  µg/L = Micrograms per liter.
8.  PADEP = Pennsylvania Department of Environmental Protection.
9.  CAS Number = Chemical Abstract Service Number.
10.MSCs = Medium Specific Concentration.
11.TDS = Total Dissolved Solids.

Philadelphia Refinery Operations

A Series of Evergreen Resources

Group, LLC.

2 Righter Parkway, Suite 200

Wilmington, DE 19803

S-413 S-413

12/21/2015 4/7/2016

VOCs

1,2,4-Trimethylbenzene 69.7 87.7

Benzene 487 276

Naphthalene 27.5 178

Chemical Name

S-414 S-414

4/8/2016 4/8/2016

VOCs

Benzene 93700 48900

Toluene 30700 4980

Chemical Name

S-412 S-412

12/14/2015 4/8/2016

VOCs

Benzene ND 76.5

Chemical Name

BF-106 BF-106 BF-106 BF-106 BF-106 BF-106

12/2/2009 7/22/2010 8/29/2013 6/5/2015 6/16/2015 6/5/2015

VOCs

1,2,4-Trimethylbenzene 220 130 67.1 31.2 NA 44.1

Benzene 250 130 483 162 NA 195

SVOCs

Benzo(a)Pyrene NA NA ND NA 0.72 J ND

Benzo(b)Fluoranthene NA NA ND NA 1.4 J ND

Naphthalene 110 37 ND NA 4.1 ND

Chemical Name

BF-104 BF-104 BF-104 BF-104 BF-104

12/2/2009 7/21/2010 8/27/2013 6/10/2015 12/18/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.063 ND

Chemical Name

BF-103R BF-103R BF-103R BF-103R BF-103R BF-103R

12/1/2007 12/1/2009 7/16/2010 8/27/2013 6/9/2015 12/31/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND 0.086 ND

Chemical Name

BF-107 BF-107 BF-107 BF-107 BF-107 BF-107

12/2/2009 7/22/2010 8/28/2013 6/5/2015 6/16/2015 12/11/2015

VOCs

Benzo(a)Pyrene NA NA 0.876 NA 0.38 J ND

Chrysene ND ND 3.98 NA ND ND

Chemical Name

BF-90 BF-90 BF-90 BF-90 BF-90 BF-90

12/2/2009 12/2/2009 7/21/2010 8/27/2013 6/10/2015 12/18/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND 0.091 ND

Chemical Name

S-1 S-1 S-1 S-1 S-1 S-1 S-1 S-1 S-1 S-1 S-1 S-1 S-1

11/8/2005 12/11/2007 11/4/2008 11/12/2009 12/1/2009 7/21/2010 11/15/2010 11/18/2011 4/4/2013 8/29/2013 5/30/2014 6/15/2015 6/15/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND ND ND ND ND 0.097 ND

Methyl Tert-Butyl Ether 23 ND ND ND ND ND ND ND ND ND ND ND ND

SVOCs

Benzo(a)Pyrene 1 NA NA NA NA NA NA NA 0.258 ND 0.15 0.32 0.26

Chrysene 0.5 ND ND 1.4 ND ND 0.7 6.9 0.242 ND 0.118 0.26 0.24

Metals Dissolved

Lead ND 3.5 ND 1.9 3.5 ND 0.1 J 0.24 J 0.52 J ND 11.6 ND ND

Chemical Name
S-10 S-10 S-10 S-10

11/25/2009 7/21/2010 8/22/2013 6/12/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.08

Benzene 26 ND ND 0.42 J

Chemical Name

S-11 S-11 S-11 S-11

11/25/2009 7/21/2010 8/23/2013 6/12/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.08

Benzene 11 ND ND 0.67 J

Chemical Name

S-12 S-12 S-12 S-12

11/30/2009 7/21/2010 8/23/2013 6/12/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.08

Benzene 12 ND ND 0.35 J

Chemical Name

S-14 S-14 S-14 S-14

11/30/2009 7/21/2010 8/23/2013 6/15/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.063

Benzene 7 ND ND ND

Chemical Name

S-17 S-17 S-17 S-17 S-17

11/30/2009 7/16/2010 8/23/2013 6/10/2015 12/15/2015

VOCs

Benzene 13 ND ND 0.63 J ND

Chemical Name

S-2 S-2 S-2 S-2

12/1/2009 7/21/2010 6/15/2015 12/31/2015

VOCs

1,2-Dibromoethane (EDB) ND ND 0.057 ND

Chemical Name

S-20 S-20 S-20 S-20 S-20

11/30/2009 7/16/2010 8/22/2013 6/11/2015 12/16/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.074 ND

Benzene 9 ND 1.4 1.8 1.9

Methyl Tertiary Butyl Ether 98 97 71.7 81.8 71.8

Chemical Name

S-23 S-23 S-23 S-23 S-23

12/1/2009 7/7/2010 8/22/2013 6/11/2015 8/22/2013

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.091 ND

Methyl Tertiary Butyl Ether 120 ND 40.1 49.8 30.8

Chemical Name

S-25 S-25 S-25 S-25 S-25 S-25 S-25 S-25 S-25 S-25

11/12/2009 11/25/2009 11/12/2009 11/25/2009 11/15/2010 11/18/2011 4/3/2013 8/29/2013 5/30/2014 6/11/2015

VOCs

Methyl Tertiary Butyl Ether 43 11 2 ND 12 3 1.2 1.5 0.49 ND

Metals Dissolved

Lead ND ND ND ND 0.07 J ND 0.13 J ND 6.2 ND

Chemical Name

S-280 S-280 S-280

7/7/2010 6/8/2015 12/16/2015

VOCs

Benzene 41000 6570 28500

Toluene 6900 ND 35.1

SVOCs

Benzo(g,h,i)Perylene NA 0.35 ND

Chemical Name

S-288 S-288 S-288 S-288

7/22/2010 6/5/2015 6/16/2015 1/6/2016

VOCs

Benzene 280 171 NA 55

SVOCs

Benzo(a)Pyrene NA NA 5 3.57

Benzo(b)Fluoranthene NA NA 6.6 2.4

Benzo(g,h,i)Perylene NA NA 1.9 J 1.22

Chrysene ND NA 11.6 7.53

Chemical Name

S-291 S-291 S-291 S-291 S-291

7/7/2010 8/23/2013 8/23/2013 6/11/2015 12/15/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.086 ND

Chemical Name

S-382 S-382 S-382

8/27/2013 6/9/2015 12/16/2015

VOCs

1,2-Dibromoethane (EDB) ND 0.23 ND

Benzene 1.1 48800 146000

Toluene 0.25 J 19800 79600

Chemical Name

S-383 S-383 S-383

8/27/2013 6/9/2015 12/17/2015

VOCs

1,2-Dibromoethane (EDB) ND 0.051 ND

Benzene 1 J 12.3 651

SVOCs

Benzo(a)Pyrene 1.58 ND ND

Benzo(b)Fluoranthene 2.18 ND ND

Chrysene 6.64 ND ND

Chemical Name

S-384 S-384 S-384

8/26/2013 6/9/2015 12/16/2015

VOCs

1,2-Dibromoethane (EDB) ND 0.11 ND

Benzene ND 60.4 32.4

Chemical Name

S-385 S-385

8/26/2013 12/14/2015

VOCs

Methyl Tertiary Butyl Ether 21.8 8.4

Chemical Name

S-386 S-386 S-386

8/26/2013 6/10/2015 12/17/2015

VOCs

1,2-Dibromoethane (EDB) ND 0.18 ND

Chemical Name

S-387 S-387 S-387

8/26/2013 6/15/2015 12/15/2015

VOCs

1,2-Dibromoethane (EDB) ND 0.086 ND

Chemical Name

S-410 S-410

1/8/2016 3/9/2016

VOCs

Benzene 11.3 10.5

Chemical Name

S-9 S-9 S-9 S-9 S-9

11/25/2009 7/21/2010 8/22/2013 6/12/2015 12/30/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.097 ND

Benzene 7 ND ND 0.7 J ND

Chemical Name

BF-90D BF-90D BF-90D BF-90D BF-90D BF-90D BF-90D BF-90D BF-90D

7/21/2010 4/7/2011 7/5/2011 5/30/2012 8/17/2012 10/26/2012 4/1/2013 6/10/2015 12/18/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND 0.13 ND

Metals Dissolved

Lead ND 2.5 356 1.5 13.8 5.9 9.9 ND ND

Chemical Name

S-18 S-18 S-18 S-18 S-18

11/30/2009 7/16/2010 8/22/2013 6/11/2015 12/17/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND 0.097 ND

Benzene 6 ND ND 2.1 ND

SVOCs

Benzo(a)pyrene NA NA 1.2 0.17 4.04

Benzo(b)fluoranthene NA NA 0.6 0.1 2.7

Benzo(g,h,i)perylene NA NA 1.2 0.06 J 2.91

Chrysene ND ND 2.29 0.29 9.18

Metals Dissolved

Lead ND 2.5 J ND ND 19.5

Chemical Name

S-60 S-60

3/9/2016 3/9/2016

SVOCs

Benzo(a)Pyrene ND 0.7 J

Chemical Name

S-285 S-285

1/7/2016 3/9/2016

SVOCs

Benzo(a)pyrene 0.82 0.036

Benzo(g,h,i)perylene 0.585 0.022 J

Chrysene 2.71 0.13

Chemical Name

S-409 S-409

12/17/2015 4/13/2016

VOCs

Benzene 7.1 4.5

Chemical Name

Groundwater Screening Criteria

S-112 S-112 S-112

11/9/2005 12/1/2006 12/11/2007

VOCs

Benzene 6 1 J 0.8 J

Methyl Tertiary Butyl Ether 25 46 NA

Chemical Name

S-411 S-411

12/16/2015 4/8/2016

VOCs

Benzene 1020 4.5

Chemical Name

.

S-3 S-3 S-3 S-3 S-3 S-3 S-3 S-3 S-3 S-3 S-3 S-3

11/8/2005 12/11/2007 11/6/2008 11/19/2009 12/1/2009 7/21/2010 11/17/2010 11/21/2011 4/3/2013 8/29/2013 5/30/2014 6/12/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND ND ND ND ND 0.063

Metals Dissolved

Lead ND 0.27 J ND 0.29 J ND ND 10.5 0.28 J 0.73 J ND 2.3 J ND

Chemical Name

S-16 S-16 S-16 S-16

11/30/2009 7/16/2010 8/22/2013 6/11/2015

VOCs

1,2,4-Trimethylbenzene 430 400 236 259

1,2-Dibromoethane (EDB) ND ND ND 0.14

Benzene 190 220 233 221

Methyl Tertiary Butyl Ether 44 40 31.2 30.3

Chemical Name

Legend

@A
Perched Aquifer Monitoring Well Groundwater Sample
with Exceedance between 2015 - 2016

!<�
Unconfined Aquifer Monitoring Well Groundwater
Sample with Exceedance between 2015 - 2016

!<�
Lower Aquifer Monitoring Well Groundwater Sample
with Exceedance between 2015 - 2016

@A
Perched Aquifer Monitoring Well Groundwater Sample
with No Exceedance between 2015 - 2016

!<�
Unconfined Aquifer Monitoring Well Groundwater
Sample with No Exceedance between 2015 - 2016

!<�
Lower Aquifer Monitoring Well Groundwater Sample
with No Exceedance between 2015 - 2016

<A Well Abandoned/Destroyed/Unable to Locate

@A Perched Aquifer Monitoring Well

!<� Unconfined Aquifer Monitoring Well

!<� Lower Aquifer Monitoring Well

Ë

@

� Unconfined Aquifer Recovery Well

Tank Closed in Place

Tank in Service

LNAPL Types

Mixes of Light/Middle Distillate

Middle Distillate

Heavy Distillate

Area of Interest (AOI) Boundary

Result Exceeds PADEP Non-Residential
Used Aquifer MSC TDS<2500 mg/L10

S-281 S-281 S-281

7/15/2010 6/12/2015 12/30/2015

VOCs

1,2,4-Trimethylbenzene 1200 11.5 2.6

1,2-Dibromoethane (EDB) ND 0.086 ND

Chemical Name

Volatile Organic Compounds

1,2,49Trimethylbenzene 9596396 62

1,29Dibromoethane (EDB) 10699394 0.05

Benzene 7194392 5

Methyl Tertiary Butyl Ether 163490494 20

Toluene 10898893 1000

Semi-Volatile Organic Compounds

Benzo(a)Pyrene 5093298 0.2

Benzo(b)Fluoranthene 20599992 1.2

Benzo(g,h,i)Perylene 19192492 0.26

Chrysene 21890199 1.9

Naphthalene 9192093 100

Metals Dissolved

Lead 743999291 5

Chemical Name CAS Number

PADEP Non-

Residential Used 

Aquifer TDS <2,500 

mg/L Groundwater 

MSCs (µg/L)

S-284 S-284 S-284 S-284

7/15/2010 8/26/2016 6/8/2015 12/23/2015

VOCs

Benzene ND ND ND 61.8

Chemical Name
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Figure 14B:  Summary of Lower Aquifer

                Groundwater Sample Exceedances

                AOI73 Remedial Investigation Report
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Notes:
1.  Aerial imagery provided by Nearmap.com as is dated 07/29/15.
2.  Area of Interest boundaries referenced from 2011 ALTA/ACSM 
     Land Title Survey, prepared for Sunoco Inc. (R&S).
3.  LNAPL presence based on December 2015 groundwater gauging.
4.  All groundwater results are displayed in micrograms per liter(µg/L).
5.  mg/L = Milligrams per liter.
6.  µg/L = Micrograms per liter.
8.  PADEP = Pennsylvania Department of Environmental Protection.
9.  CAS Number = Chemical Abstract Service Number.
10.MSCs = Medium Specific Concentration.
11.TDS = Total Dissolved Solids.

Philadelphia Refinery Operations

A Series of Evergreen Resources

Group, LLC.

2 Righter Parkway, Suite 200

Wilmington, DE 19803

S-22 S-22 S-22 S-22 S-22 S-22 S-22 S-22 S-22

11/30/2009 7/16/2010 4/7/2011 6/29/2011 8/21/2012 11/1/2012 3/25/2013 6/11/2015 12/16/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND 0.08 ND

Benzene 33 6 20 28 15 13.2 18.6 16.2 5.6

Methyl Tertiary Butyl Ether 66 48 75 49 60 72.3 67 79.1 35.7

Chemical Name

BF-108 BF-108 BF-108 BF-108 BF-108 BF-108 BF-108 BF-108 BF-108 BF-108

12/2/2009 7/22/2010 4/7/2011 7/5/2011 5/30/2012 8/20/2012 11/1/2012 4/1/2013 6/5/2015 12/11/2015

VOCs

Methyl Tertiary Butyl Ether 100 120 55 ND 110 83 86.4 73.7 80.1 49.4

Metals Dissolved

Lead ND ND ND 1110 0.94 J 0.19 J ND 7.5 ND ND

Chemical Name

S-13 S-13 S-13 S-13 S-13 S-13

11/30/2009 5/24/2012 8/16/2012 11/1/2012 3/29/2013 6/15/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND ND 0.051

Methyl Tertiary Butyl Ether 1 33 42 47.4 47.6 156

Metals Dissolved

Lead 2.3 9.5 38.2 ND 13.6 ND

Chemical Name

S-284D S-284D S-284D S-284D S-284D S-284D S-284D S-284D S-284D

7/23/2010 4/7/2011 6/29/2011 8/17/2012 10/31/2012 5/25/2012 3/28/2013 6/9/2015 12/23/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND 0.057 ND

Benzene ND ND ND ND ND ND ND 7.9 62

Chemical Name

S-69D S-69D S-69D S-69D S-69D S-69D S-69D S-69D S-69D S-69D S-69D S-69D S-69D

11/8/2005 11/30/2006 11/7/2008 12/1/2009 7/22/2010 4/7/2011 6/29/2011 5/29/2012 8/17/2012 11/1/2012 3/28/2013 6/9/2015 12/21/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND ND ND ND ND 0.08 ND

Benzene ND ND ND ND ND ND ND ND ND ND ND 5.1 338

Metals Dissolved

Lead ND 0.25 J 0.064 J ND ND ND ND 0.15 J 10.7 4.9 B ND ND ND

Chemical Name

S-8 S-8 S-8 S-8 S-8 S-8 S-8 S-8 S-8 S-8

11/25/2009 7/21/2010 4/7/2011 6/29/2011 5/24/2012 8/16/2012 11/1/2012 3/29/2013 6/11/2015 12/30/2015

VOCs

1,2-Dibromoethane (EDB) ND ND ND ND ND ND ND ND 0.086 ND

Benzene 61 ND 0.5 J ND 4 8 0.58 2.8 1.1 ND

Methyl Tertiary Butyl Ether 9 1 30 8 36 69 19.5 27.3 ND ND

Metals Dissolved

Lead ND 1.1 2590 239 3.3 10.5 225 10.2 ND ND

Chemical Name

Groundwater Screening Criteria

.

Legend

@A
Perched Aquifer Monitoring Well Groundwater Sample
with Exceedance between 2015 - 2016

!<�
Unconfined Aquifer Monitoring Well Groundwater
Sample with Exceedance between 2015 - 2016

!<�
Lower Aquifer Monitoring Well Groundwater Sample
with Exceedance between 2015 - 2016

@A
Perched Aquifer Monitoring Well Groundwater Sample
with No Exceedance between 2015 - 2016

!<�
Unconfined Aquifer Monitoring Well Groundwater
Sample with No Exceedance between 2015 - 2016

!<�
Lower Aquifer Monitoring Well Groundwater Sample
with No Exceedance between 2015 - 2016

<A Well Abandoned/Destroyed/Unable to

@A Perched Aquifer Monitoring

!<� Unconfined Aquifer Monitoring

!<� Lower Aquifer Monitoring

Ë

@

� Unconfined Aquifer Recovery

Tank Closed in Place

Tank in Service

LNAPL Types

Mixes of Light/Middle Distillate

Middle Distillate

Heavy Distillate

Area of Interest (AOI) Boundary

Result Exceeds PADEP Non-Residential
Used Aquifer MSC TDS<2500 mg/L10

Volatile Organic Compounds

1,2,47Trimethylbenzene 9576376 62

1,27Dibromoethane (EDB) 10679374 0.05

Benzene 7174372 5

Methyl Tertiary Butyl Ether 163470474 20

Toluene 10878873 1000

Semi-Volatile Organic Compounds

Benzo(a)Pyrene 5073278 0.2

Benzo(b)Fluoranthene 20579972 1.2

Benzo(g,h,i)Perylene 19172472 0.26

Chrysene 21870179 1.9

Naphthalene 9172073 100

Metals Dissolved

Lead 743979271 5

Chemical Name CAS Number

PADEP Non-

Residential Used 

Aquifer TDS <2,500 

mg/L Groundwater 

MSCs (µg/L)
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