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Figure 2-6.  Stratigraphic Profile H - H'
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1. Land surface profile obtained from a 2015 Light Detection and Ranging (LiDAR) elevation model
available from the United States Geological Survey (USGS).
2. Well logs for Philadelphia Gas Works (PGW) were obtained from Weston (2004). Asterisks denote
where lithologic data was obtained from TRC (2014).
3. Water-table, lower aquifer, and bedrock surfaces were interpolated from selected May 2017
gauging and stratigraphic "pick" data using block kriging (note block kriging is not an exact interpolator).
Not all wells were gauged during May 2017. Screen lengths estimated for wells N-9 and N-21.
4. Stantec generalized lithologic data from available borehole logs into 9 categories
as indicated for interpretive purposes. "Mud" is utilized in these profiles to generally represent clay/silt
mixtures, or clay and silt-rich sandy sediments.
5. Correlation between lithologies and, where applicable, geologic units is based primarily on the
straight-line method with additional stratigraphic interpretation where subsurface data is limited.
Actual conditions between boreholes may vary from what is shown on this profile.
6. Sewer data obtained from the Philadelphia Water Department Water Transport Records.
7. North American Vertical Datum of 1988 = NAVD 88
8. Vertical Exaggeration ~ 31 X
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Figure 2-7.  Stratigraphic Profile I - I'1. Land surface profile obtained from a 2015 Light Detection and Ranging (LiDAR) elevation model
available from the United States Geological Survey (USGS).
2. Schuylkill River bathymetry obtained from NOAA National Centers for Environmental Information and is
based on a 1/9 arc second, 2014 elevation model referenced to NAVD 88.
3. Water-table, lower aquifer, and bedrock surfaces were interpolated from selected May 2017
gauging and stratigraphic "pick" data using block kriging (note block kriging is not an exact interpolator).
Not all wells were gauged during May 2017. Screen lengths estimated for wells N-2 and N-5.
4. Stantec generalized lithologic data from available borehole logs into 9 categories
as indicated for interpretive purposes. "Mud" is utilized in these profiles to generally represent clay/silt
mixtures, or clay and silt-rich sandy sediments.
5. Correlation between lithologies and, where applicable, geologic units is based primarily on the
straight-line method with additional stratigraphic interpretation where subsurface data is limited.
Actual conditions between boreholes may vary from what is shown on this profile.
6. Sewer data obtained from the Philadelphia Water Department Water Transport Records.
7. North American Vertical Datum of 1988 = NAVD 88
8. Vertical Exaggeration ~ 25 X
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1. Land surface profile obtained from a 2015 Light Detection and Ranging (LiDAR) elevation model
available from the United States Geological Survey (USGS).
2. Water-table, lower aquifer, and bedrock surfaces were interpolated from selected May 2017
gauging and stratigraphic "pick" data using block kriging (note block kriging is not an exact interpolator).
Not all wells were gauged during May 2017, and not all wells gauged were utilized
for interpolation of the surfaces presented. Screen lengths estimated for wells N-44D, N-21, and N-19.
3. Stantec generalized lithologic data from available borehole logs into 9 categories
as indicated for interpretive purposes. "Mud" is utilized in these profiles to generally represent clay/silt
mixtures, or clay and silt-rich sandy sediments.
4. Correlation between lithologies and, where applicable, geologic units is based primarily on the
straight-line method with additional stratigraphic interpretation where subsurface data is limited.
Actual conditions between boreholes may vary from what is shown on this profile.
5. Sewer data obtained from the Philadelphia Water Department Water Transport Records.
6. North American Vertical Datum of 1988 = NAVD 88
7. Vertical Exaggeration ~ 17 X
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Figure 2-9.  Stratigraphic Profile K - K'
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a series of Evergreen Resources Group, LLC

3144 Passyunk Avenue
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1. Land surface profile obtained from a 2015 Light Detection and Ranging (LiDAR) elevation model
available from the United States Geological Survey (USGS).
2. Verizon SDWC well log for V-MW-7 obtained from Leidos (2015).
3. *Subsurface information was combined for wells N-155 and N-157.
4. Water-table, lower aquifer, and bedrock surfaces were interpolated from selected October 2016
gauging and stratigraphic "pick" data using block kriging (note block kriging is not an exact interpolator).
Not all wells were gauged during October 2016. Screen lengths estimated for wells N-1, N-4, and N-19.
5. Stantec generalized lithologic data from available borehole logs into 9 categories
as indicated for interpretive purposes. "Mud" is utilized in these profiles to generally represent clay/silt
mixtures, or clay and silt-rich sandy sediments.
6. Correlation between lithologies and, where applicable, geologic units is based primarily on the
straight-line method with additional stratigraphic interpretation where subsurface data is limited.
Actual conditions between boreholes may vary from what is shown on this profile.
7. Sewer data obtained from the Philadelphia Water Department Water Transport Records.
8. North American Vertical Datum of 1988 = NAVD 88
9. Vertical Exaggeration ~ 16 X
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Schuylkill
River

References:

1,500 2,000 2,500 3,000 3,500 4,000 4,500

Distance Along Baseline (ft)

GENERALIZED LITHOLOGY GRAPHICS
Notes:

Philadelphia Refinery Operations
a series of Evergreen Resources Group, LLC

3144 Passyunk Avenue
Philadelphia, PA 19145

Apparent Fill

Sandy Gravel

Gravelly Sand

E
le

va
tio

n 
(f

t N
A

V
D

88
)

Sand
(incl. trace to little

silt/clay/gravel)

"Mud"
(silt/clay, incl. trace to

little sand/gravel)

"Muddy" Sand Bedrock
(incl. saprolite where

indicated)

1. Land surface profile obtained from a 2015 Light Detection and Ranging (LiDAR) elevation model
available from the United States Geological Survey (USGS).
2. Schuylkill River bathymetry obtained from NOAA National Centers for Environmental Information and is
based on a 1/9 arc second, 2014 elevation model referenced to NAVD 88. Verizon SDWC Property well logs
obtained from Leidos (2015). PH-55 well log obtained from Greenman et al. (1961).
3. Water-table, lower aquifer, and bedrock surfaces were interpolated from selected October 2016
gauging and stratigraphic "pick" data using block kriging (note block kriging is not an exact interpolator).
Not all wells were gauged during October 2016. Screen lengths estimated for wells N-6 and N-10.
4. Stantec generalized lithologic data from available borehole logs into 9 categories
as indicated for interpretive purposes. "Mud" is utilized in these profiles to generally represent clay/silt
mixtures, or clay and silt-rich sandy sediments.
5. Correlation between lithologies and, where applicable, geologic units is based primarily on the
straight-line method with additional stratigraphic interpretation where subsurface data is limited.
Actual conditions between boreholes may vary from what is shown on this profile.
6. Sewer data obtained from the Philadelphia Water Department Water Transport Records.
7. North American Vertical Datum of 1988 = NAVD 88
8. Vertical Exaggeration ~ 18 X
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Schuylkill River tide gauge data obtained from the USGS for Station 1474501 located near 30th Street.
NAVD88 = North American Vertical Datum of 1988
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Figure 5-10. Influence of River Tides on Select PES Complex Lower Aquifer Wells
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CITY OF PHILADELPHIA,
PENNSYLVANIA

Prepared by LB on 2017-09-19
Technical Review by AP on 2017-09-22

Independent Review by JLM on 2017-11-02

Generalized LNAPL Type and Extent

1. Coordinate System:  NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
2. Basemap: 2016 orthoimagery from http://maps.psiee.psu.edu/ImageryNavigator/
(Main Map) and ArcGIS USA Topo Maps (Key Map).
3. *LNAPL plume outlines are generalized and based on 2015-2016 gauging data.
Maximum LNAPL thickness observed in 2016 are depicted (in units of feet). The 2016
maxima were used in the LCSM for mobility evaluation.
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J INDICATES ESTIMATED VALUE
LS SAMPLE WAS COLLECTED BELOW LNAPL
DN NOT DETECTED
AN WELL NOT SAMPLED
)D( DISSOLVED
)T( TOTAL

5-Apr-11 28-Jun-11 15-Aug-12
LEAD (T) 23.9 42.4 7.4
MANGANESE (T) 288 380 295

N-30

5-Apr-11 5-Apr-11 28-Jun-11 28-Jun-11 25-May-12 16-Aug-12 31-Oct-12 26-Mar-13
MANGANESE (D) - 5930 - 5850 5670 5450 5800 5890
MANGANESE (T) 6070 - 5850 - 5920 5690 5870 5400

N-27

16-Jul-08 5-Apr-11 27-Jun-11 27-Jun-11 25-May-12 17-Aug-12 31-Oct-12 26-Mar-13
BENZENE 8 ND (0.5) ND (0.5) - ND (0.5) ND (0.5) ND (0.50) ND (1.0)
LEAD (T) - 2.6 7.7 - 2.7 4.5 34.2 3.2
MANGANESE (D) - - - 1810 1880 2390 2110 2100
MANGANESE (T) - 1430 1900 - 1890 2110 2300 1890

N-9

5-Apr-11 5-Apr-11 15-Aug-12 31-Oct-12
LEAD (T) 2.3 - 8.5 2.2 J
MANGANESE (D) - 484 254 388
MANGANESE (T) 489 - 340 395

N-19

23-Jul-08 6-Apr-11 6-Apr-11 29-Jun-11 29-Jun-11 25-May-12 17-Aug-12 26-Oct-12 29-Mar-13 26-Aug-16 17-Oct-16
BENZENE 16 20 - 110 - 110 110 97.8 124 9.91 8.33
ARSENIC (D) - - 4.3 - 54 34.9 34.2 14.4 19.2 - -
ARSENIC (T) - 5.7 - 55.7 - 31.7 32.6 13.4 42.7 J - -
COBALT (D) - - 36.1 - 228 211 211 151 191 16.2 18.1
COBALT (T) - 39.1 - 228 - 208 212 157 181 - -
LEAD (T) - 1.7 - 1.2 - 0.31 J 0.23 J ND (30) 17.9 J - -
MANGANESE (D) - - 606 - 4830 4760 4240 3220 3940 - -
MANGANESE (T) - 650 - 4810 - 4700 4290 3350 3750 - -

N-21

13-Sep-16 19-Oct-16
BENZENE 546 424
BIS(2-ETHYLHEXYL) PHTHALATE 7.39 253
NAPHTHALENE 477 249

N-155

6-Apr-11 6-Apr-11 28-Jun-11 28-Jun-11 24-May-12 16-Aug-12 31-Oct-12 27-Mar-13
ARSENIC 13.5 - 12.5 - 2.8 5.3 ND (4.0) 9.9
LEAD (T) 32.7 - 5.4 - 0.53 J 7.7 4.7 J 15.2
MANGANESE (D) - 356 - 340 347 334 353 365
MANGANESE (T) 861 - 445 - 383 474 428 665

N-38D

1-Jan-85 1-Jan-88 1-Jan-94 1-Jan-95 4-Jan-96 1-Jan-97 1-Jan-98 1-Dec-99 15-Nov-01 12-Nov-02 14-Nov-03
BENZO(A)ANTHRACENE 55 28 2 J ND 8 8 4 2 7 3 ND (2.0)
BENZO(A)PYRENE 49 ND 1 J ND 6 4 4 2 5 3 ND (2.0)
BENZO(B)FLUORANTHENE 32 ND ND (10) ND 4 2 2 1 ND (3) ND (1) ND (2.0)
CHRYSENE 62 21 ND (10) ND 7 5 3 2 4 ND (2) ND (2.0)
DIBENZ(A,H)ANTHRACENE 28 ND ND (10) ND 3 3 2 ND (1) ND (4) ND (2) ND (2.0)
ARSENIC ND ND ND (10) ND 26 120 45 9.2 31 11 11.8
CHROMIUM ND ND 86 ND 87 420 150 ND (10) 10 31 22.4
COBALT (D) 4 ND 130 ND 100 410 150 15 22 74 ND (50)
LEAD (T) ND ND 500 94 230 690 230 20 40 40 36.9

N-37

7-Feb-08 6-Apr-11 6-Apr-11 27-Jun-11 27-Jun-11 24-May-12 17-Aug-12 1-Nov-12 26-Mar-13
BENZENE 71 2 - ND (0.5) - ND (0.5) 1 ND (0.50) ND (1.0)
MANGANESE (D) - - 2850 - 2750 1230 1290 1950 1700
MANGANESE (T) - 3080 - 2890 - 1240 1270 2070 1770

N-4

6-Apr-11 6-Apr-11 27-Jun-11 27-Jun-11 24-May-12 21-Aug-12 31-Oct-12 29-Mar-13
ARSENIC (T) 12.3 - 9.8 - 6.7 9.0 8.6 7.6
LEAD (T) 11.8 - 6.3 - 3.1 8.2 8.4 53.8
MANGANESE (D) - 1370 - 1370 1240 1080 1210 897
MANGANESE (T) 1450 - 1440 - 1260 1260 1280 962

N-13

25-Aug-16
BENZO(A)PYRENE 0.589
BENZO(G,H,I)PERYLENE 0.787
BIS(2-ETHYLHEXYL) PHTHALATE 18

N-94

24-Jul-08 29-Aug-16 14-Oct-16
BENZENE ND (1) 140 SL 2.32 SL
BENZO(A)ANTHRACENE - 4.94 SL 2.48 SL
BENZO(A)PYRENE - 2.76 SL 1.06 SL
BENZO(B)FLUORANTHENE - 2.04 SL 0.684 SL
BENZO(G,H,I)PERYLENE - 2.15 SL 0.557 B SL
BENZO(K)FLUORANTHENE - 1.12 SL ND (0.500)  SL
CHRYSENE 290 5.56 SL 3.95 SL
DIBENZ(A,H)ANTHRACENE - 1.32 SL ND (0.500)  SL
PHENANTHRENE 1400 13.1 SL 9.82 SL
PYRENE 760 20.2 SL 12.9 SL

N-112

25-Jul-08 5-Apr-11 5-Apr-11 28-Jun-11 28-Jun-11 23-May-12 16-Aug-12 31-Oct-12 27-Mar-13
BENZENE 6 10 - 7 - 7 9 9 6.7
ARSENIC (D) - - 55.1 - 62.2 41.5 45.4 51.8 56.7
ARSENIC (T) - 114 - 132 - 64.5 59.5 77.5 91.2
MANGANESE (D) - - 486 - 605 645 584 639 691
MANGANESE (T) - 560 - 598 - 650 607 604 628

N-44D

7-Feb-08 22-May-15 27-May-16 24-Aug-16 19-Oct-16
BENZENE 25 10 26 13.8 21.4

N-75

8-Feb-08 5-Apr-11 5-Apr-11 29-Jun-11 29-Jun-11 23-May-12 16-Aug-12 31-Oct-12 27-Mar-13 18-Oct-16
BENZO(A)PYRENE - - - - - - 0.4 J 0.54 0.508 0.363
BENZO(G,H,I)PERYLENE - - - - - - 0.3 J 0.41 0.398 0.240
CHRYSENE 9 2 J - 5 - 2 0.4 J 0.68 0.553 0.411
ARSENIC - 4.1 - 29.6 - 4.4 2.4 2.0 J 2.6 J -
LEAD (T) - 37.7 - 576 - 6.6 0.70 J 6.5 26.7 -
MANGANESE (D) - - 1000 - 588 869 436 54.6 634 -
MANGANESE (T) - 1070 - 1230 - 916 453 99.7 658 -

N-50D

8-Feb-08 SAMPLE DATE
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Figure 9-5a.  Benzene Concentration Trends:  Schuylkill River Bulkhead Area
Philadelphia Refining Complex, AOI 8

Philadelphia, PA
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Figure 9-5b.  Benzene Concentration Trends:  Verizon SDWC Property Area
Philadelphia Refining Complex, AOI 8

Philadelphia, PA
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Figure 9-5c.  Benzene Concentration Trends: PGW Border Remediation System Area
Philadelphia Refining Complex, AOI 8

Philadelphia, PA
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