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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.
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1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet PHILADELPHIA, PA 19145

North American Vertical Datum of 1988 (NAVD 88) Project Location
2. Data Sources: Stantec . ) ) 213402435
3. MEK = methyl ethyl ketone City of Philadelphia, Prepared by GWC on 8/29/2017
4. NGL= natural gas liquids Philadelphia County, Technical Review by ADK on 10/19/2017
5. Aerial & Topo © 2017 DigitalGlobe ©@CNES (2017) Distribution Airbus DS © 2017 Microsoft Pennsylvania Independent Review by JLM on 10/30/2017

Corporation
Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation Sta ntec

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.




| Note on Data sources:

1. 1898 Topographic Map of the Philadelphia Quadrangle was obtained in digital format from the United States Geological Survey.
Approximate stream locations were digitized on screen by Stantec using GIS software.

LEGEND
.z INDICATED MARSH AREA
= STREAM LOCATION (1898)

Notes

1. Vertical Datum: North American Vertical Datum of 1988 (NAVD 88)

2. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

3. Source: Stantec

4. Service Layer Credits: Imagery courtesy of USGS Earthstar Geographics SIO © 2015 Microsoft
Corporation
Copyright:© 2013 National Geographic Society, i-cubed

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.
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1. Digital "Fall Line" data obtained from the Pennsylvania Geological Survey Open-File Bedrock Geologic Map No. 08-05.0.
2. 2015 Light Detection and Ranging (LIDAR) digital elevation model (DEM) obtained from the City of Philadelphia.
3. Stream, river, and waterbody data obtained from the USGS National Hydrography Dataset.
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1.Vertical Datum: North American Vertical Datum of 1988 (NAVD 88)

2.Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

3.Source: Stantec

4.Service Layer Credits: Copyright:© 2013 National Geographic Society, i-cubed
© Harris Corp, Earthstar Geographics LLC Earthstar Geographics SIO © 2015 Microsoft
Corporation

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.
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City of Philadelphia, Prepared by GWC on 9/1/2017
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Pennsylvania Independent Review by JDK on 10/11/2017
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Note on Data Sources:

1. 2008 High Resolution Land Cover Dataset obtained from the Pennsylvania Spatial Data Access (PASDA) Geospatial Data Clearinghouse.
2014 aerial imagery obtained from Bing.
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1.Vertical Datum: North American Vertical Datum of 1988 (NAVD 88)

2.Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

3.Source: Stantec and PASDA

4.Service Layer Credits: © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS © 2017 Microsoft
Corporation
Copyright:© 2013 National Geographic Society, i-cubed
© Harris Corp, Earthstar Geographics LLC Earthstar Geographics SIO © 2015 Microsoft Corporation

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.
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Note on Data Sources:

1. Pennsylvania digital bedrock geology and "Fall Line" data obtained from the Pennsylvania Geological Survey Open-File Bedrock Geologic Map No. 08-05.0.
2. New Jersey digital bedrock geology data obtained from the New Jersey Geological Survey Digital Geodata Series DGS04-6.

3. Stream, river and waterbody data obtained from the USGS National Hydrography Dataset.
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City of Philadelphia, Prepared by GWC on 9/1/2017
Technical Review by ADK on 10/2/2017

: STATE BOUNDARY MAGOTHY FORMATION (Kmg) Philadelphia County,
Independent Review by JKD on 10/11/2017
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1.Vertical Datum: North American Vertical Datum of 1988 (NAVD 88)
2.Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet G E N E RALIZE D B E D ROC K
GEOLOGIC MAP

Source: Stantec
3.Service Layer Credits: © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS © 2017

4.Microsoft Corporation
Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation
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.




Figure No.
2-5

Title

STRATIGRAPHIC PROFILE
LOCATION MAP

Client/Project
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF

EVERGREEN RESOURCES GROUP, LLC
PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145
Project Location 213402435
Prepared by GWC on 9/1/2017
Technical Review by ADK on 9/21/2017

City of Philadelphia,
Philadelphia County,
Independent Review by JKD on 10/11/2017

Pennsylvania

TH ST,

THVRTVFQUR

1,000 2,000
Feet

WARFIELD.ST;

1:12,000 (At original document size of 11x17)

: : FERIF : ; o ik I8 o LEGEND
; i P T e WELL
HISTORIC WELL
SOIL/TEST BORING
AREA OF INTEREST (AOI) BOUNDARY
AOI 8 BOUNDARY
STRATIGRAPHIC PROFILE

—— HH

EHIN-1001 U1 i

an
Lar

AN
'*t_l‘r,“

s 1 mm = % 2
RW-306 ; b X S o
AN P { = LeT . > -
P -2k
: 2 -k T T
- N U e
- S AN 1y} ¥ . Joy
= | — |~

— K- K

e |-

W 5
:

e
5P W-MWS10S

hids

1. Vertical Datum: North American Vertical Datum of 1988 (NAVD 88)
2. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

3. Source: Stantec
4. Service Layer Credits: © 2017 DigitalGlobe ©@CNES (2017) Distribution Airbus DS ©

2017 Microsoft Corporation
Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft

way from the content or provision of the data.

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 an

for data supplied in electronic format. The recipient accepts full responsibili

Disclaimer: Stantec assumes no responsibili




H H'
0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000
: : : CSX . : : : : : : : : :
50| I H H AOI-8 : RAl AOI-8 : I PGW PASSYUNK FAC : X AOI-1 : : I .......... 50
I : : : I I : : I : : I
a :
o z
40 ............................................................................ ......................... e T R T TP E T Y SR L P TP P E P TR PEP PR e
N-9 : CRY : : :
R OI8-BHA6 601D : : ,:,: N-82 PGW-MW/EAB-10S* :
X AOI8-BH-16- By 0% g ) : PGW-MW/AS-4S* : :
RO E IR A SR 02090950, ¢ I . : :
KRR RN 0203 XA BRI Ot ; PGW-MW-12D  §.330 M : : :
53 : :::: g‘o}gzzzzz’ X SRR Rt PP R 290D, .- : :
IRNG ) 9%%70%0% % VN5 o ¢ AN VPPN ¢ . . <P A RN, 57 L R ORI 0w S, ., W o SN <+ [ e R e - P PP
%0 "2? 2 1555 AR ood SESSIRI R SSXTIAR : : ; 30
XX H0e% {1 6000, ).
ol R RS g
oo 000 00 | 2080000 SSRIIN
Al R IR 01 | Se%ete% 00 ( Jodex
~ RIS RS 0 {9500 e0o0s | 95K 2
. i . 992 NN s DU P TR X X ALLUVIUM, ﬂ!! I k %6265 | %% 120 | RSN | PO SO
20 A SRR G0 KX 20 | 0% SRITIRX 00 b
: . LA { B 01 e%e%e SIS KN ERATIN HIKY
RIS DeSorSls ot RIS RBLILILIRIS
e’ o200 SR Pototetetotetototete:
Bl 0:0:‘ 100 ') 1962099209957
P
. oSSy :
0] KRS EESRRERERER 10
o2, :
X3
LK
— . A B
% 0 .. i- B ! ; 5= F n i g ARRRRRRRRE 0
S ~ % |
) > :
3 @t
= < SPLEISTOCENE
= g < ALLUVIUM
< 0l 7H -10
S |
= | T | S,
s | N
o ; A 7
w20l ; % f g
|= y f! f
i 7!
;‘ OXIMATE LOCATION AND DIAMETER OF
il " THE JACKSON STREET SEWER: " .
0B 00 $0,0%0,0 0 0% 00 T ] THE PASSYUNK MAIN RELIEF SEWER::
-30
B . I~ . . :
PROXIMATE LOCATION AND DIAMETER OF|H - - B kst
THE SHUNK STREET SEWER ~HEf PPROXIMATE LOCATION AND SIZE OF!
-40|- R T R e S R SIS SE R P IPE PR TIPSR SHER RS SURSSAS I S ERTPIPSAL N S ERTIRNSAT N En RIS 13 112 NP D ERTIRUNSSA N S RS SUCRFRRINTRS R 5§ | SR P S S PO R P St S PR TR S S| T IR R e s A ARSI w1 & 1 AR R T S -40
Legend:
-50 o BREOR IR S IR S IR SR s e s I e e R e e R e e e e e e g T L s e e e g e e S U NG S s s A e -50
May 2017 Perched Water Elevation
May 2017 Water-Table Elevation
May 2017 Water-Level Elevation (Lower Aquifer)
May 2017 Interpolated Water-Table Surface
-60 May 2017 Interpolated Lower Aquifer Surface = PLRARK AR /KL /&K R R R R AR R R - =2 i P T L T N iy W ol iy Wy R T SR S e DY R -60
Inferred Geologic Contact
Inferred Lithologic Contact
20 Interpolated Bedrock Surface
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000 5,500 6,000 6,500 7,000
References:
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GENERALIZED LITHOLOGY GRAPHICS

@ Apparent Fill

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

silt/clay/gravel) little sand/gravel)

Q Stantec

% " " Bedrock
m Sandy Gravel & Muddy" Sand (incl. saprolite where
indicated)

Organic-Rich "Mud"
(silt/clay, incl. some
organic material)

STRATIGRAPHIC PROFILE INTERPRETED BY ANDREW D. KLINGBEIL,
PENNSYLVANIA PROFESSIONAL GEOLOGIST PG005029

NI
Gravelly Sand - Peat

Notes:

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

Figure 2-6. Stratigraphic Profile H - H'

Philadelphia Refinery Operations
a series of Evergreen Resources Group, LLC
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STRATIGRAPHIC PROFILE INTERPRETED BY ANDREW D. KLINGBEIL,
PENNSYLVANIA PROFESSIONAL GEOLOGIST PG005029

GENERALIZED LITHOLOGY GRAPHICS

Sand
@ Apparent Fill (in_cI. trace to little

silt/clay/gravel)

"Mud"

-(silt/clay, incl. trace to

little sand/gravel)

% " " Bedrock
m Sandy Gravel & Muddy" Sand (incl. saprolite where
indicated)

Organic-Rich "Mud"
(silt/clay, incl. some

organic material)

NI
Gravelly Sand - Peat

Notes:

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

Figure 2-7. Stratigraphic Profile | - I'
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Notes:

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

Figure 2-9. Stratigraphic Profile K - K’

Philadelphia Refinery Operations
a series of Evergreen Resources Group, LLC
3144 Passyunk Avenue
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STRATIGRAPHIC PROFILE INTERPRETED BY ANDREW D. KLINGBEIL,
PENNSYLVANIA PROFESSIONAL GEOLOGIST PG005029

Gravelly Sand

= B

Notes:

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

Figure 2-10. Stratigraphic Profile L - L'
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Verizon South District Work Center Property
| Unconfined Aquifer* Slug Tests (3 wells):

K: 149 - 256 ft/d

(SAIC, 2011)
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. Wy : Philadelphia Gas Works Passyunk Facility
A Unconfined Aquifer Slug Tests (7 wells):
K: 0.9 - 18.4 ft/d
Lower Aquifer Slug Tests (4 wells):
K: 1.4 - 44.9 ftid

(Weston Solutions, 2004)

| PH-124
President Theater |
T: 3,000 ft*2/d
K: ND
S:ND

(Paulachok, 1991)
5 = .| PH-412 (unconfined)

Publicker Industries

PH-140 ) K: ND s ' : Lower Sand Unit Aquifer Tests (3 tests):
U.S. Navy Department : T: 2,300 - 8,300 ftA2/d

T: 2,800 ft~2/d "/ $:0.00059 h
K: 350 ft/d (single test)
] Greenman et al., 1961
hee d490-ftid 2 i S: 0.000033 - 0.0015

$: 0.00076 i B
(Greenman et al., 1961) i (Navoy and Carleton, 1995)
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COMBLEXEN K: 123 - 131 ftid
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Vi S:0.0008
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U.S. Navy Department
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(Greenman et al., 1961)

U.S. Navy Department : ¢ ¥ : 3 s
T: 8,000 - 8,300 ft~2/d ¥

K: 123 - 138 ft/id

$:0.00014

(Greenman et al., 1961)

PH-3
U.S. Navy Department
T: 7,500 ft~2/d % 3
K: 124 ftid ; ; | Lower Sand Unit Aquifer Test:
$: 0.00007 - T: 16,600 ftr2/d
(Greenman et al., 1961) : " K: 240 ft/d
S: 0.001
(Navoy and Carleton, 1995)
S
Lower Sand Unit Aquifer Test:
T: 6,800 - 9,100 ft*2/d
K: 140 - 190 ft/d
S$: 0.00009 - 0.00017
(Navoy and Carleton, 1995)

References:

Greenman, D.W., Rima, D.R., Lockwood, W.N., and Meisler, H., 1961, Ground-Water Resources of the Coastal Plain Area

of Southeastern Pennsylvania, Pennsylvania Geological Survey Bulletin W 13: 120 pgs.

Navoy, A.S. and Carleton, G.B., 1995, Ground-Water Flow and Future Conditions in the Potomac-Raritan-Magothy Aquifer System,
Camden Area, New Jersey, New Jersey Geological Survey Report GSR 38: 107 pgs.

Paulachok, G.N., 1991, Geohydrology and Ground-Water Resources of Philadelphia, Pennsylvania, United States Geological
Survey Water-Supply Paper 2346: 68 pgs.

SAIC Energy, Environment, and Infrastructure, LLC, 2011, Site Characterization Report for the South District Work Center, 1851
South 34th Street, Philadelphia, Pennsylvania.

Weston Solutions, Inc., 2004, Passyunk Facility, Philadelphia Gas Works, Remedial Investigation Report.
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claims arising in any way from the content or provision of the data.
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1. Bedrock "pick” locations include boreholes drilled at the PES Complex through August 2016 as well as test boring and well data obtained from Greenman
et al. (1961) Plate 1 and Table 14. Additional test boring data was obtained from the Pennsylvania Department of Transportation for L.R.
795 (Interstate 95) through a Right To Know Law request, and from the United States Environmental Protection Agency for the Enterprise

Avenue Site through a Freedom of Information Act (FOIA) request.

2. Borehole locations are shown as estimated by survey or through on-screen digitizing of paper maps by Stantec.
3. Where not available, historic borehole land surface elevations estimated using 2010 Light Detection and Ranging (LIDAR) data obtained

% from the USGS.

4. Top of bedrock elevation model created by Stantec using block Kriging interpolation with a linear variogram model.
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TOP OF BEDROCK "PICK" LOCATION
ESTIMATED BEDROCK ELEVATION (ft NAVD 88)
"FALL LINE"

APPROXIMATE AXIS OF MAIN CHANNEL OF
BEDROCK TROUGH

AREA OF INTEREST (AOI) 8 BOUNDARY

PHILADELPHIA REFINING COMPLEX

EXTENT OF INTERPOLATED BEDROCK SURFACE
] STATE BOUNDARY

BEDROCK ELEVATION MODEL (ft NAVD 88)
= High:-7

- Low :-223

1.Vertical Datum: North American Vertical Datum of 1988 (NAVD 88)
2.Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
3.Source: Stantec
4.Service Layer Credits: © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS © 2017
Microsoft Corporation
Copyright:© 2013 National Geographic Society, i-cubed
5.Contour Interval = 10 feet

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.
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Project Location 213402435

City of Philadelphia, Prepared by GWC on 9/1/2017
Philadelphia County, Technical Review by ADK on 10/4/2017

Pennsylvania Independent Review by JKD on 10/11/2017
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LOCATIONS AND RESULTS
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PHILADELPHIA REFINING COMPLEX
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PHILADELPHIA, PA 19145

Project Location

City of Philadelphia,
Philadelphia County,
Pennsylvania

@ Stantec

from any and all claims arising in any way from the content or provision of the data.

213402435

Prepared by GWC on 3/30/2017
Technical Review by JKD on 4/14/2017
Independent Review by JLM on 5/1/2017
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1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)
2. Sources: Stantec and Philadelphia Gas Works (PGW)
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Figure No.

5-1
Title

MAY 2017 WATER-TABLE ELEVATION,
INCLUDING AREAS OF APPARENT
MOUNDING OR PERCHING (UNFILTERED

Client/Project
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

213402435
Prepared by GWC on 9/8/2017
Technical Review by ADK on 10/2/2017

Project Location
City of Philadelphia,

Philadelphia County,
Pennsylvania

3. Callouts denote groundwater elevation in feet. Depth fo groundwater was measured in each
well fo the nearest one-hundredth of a foot using an interface probe.

4. Confour Interval = 1 foot
5. Groundwater elevation data was interpolated using block kriging with a linear variogram model

in Surfer.
6. Aerial & Topo © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS © 2017 Microsoft
Corporation @ t t

Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation

Independent Review by JKD on 10/11/2017

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepfs 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.
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LEGEND
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SSSSSsososo =

—— MAY/JUNE 2008 WATER-TABLE ELEVATION (FEET NAVD 88) 113,300 (At original document size of 24x36)
APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER

e APPROXIMATE LOCATION OF RAMBO CREEK PROCESS SEWER iqure No

51 LIMITS OF WATER-TABLE WELL CONTROL 5.9 '

_._' PHILADELPHIA GAS WORKS (PGW) PASSYUNK FACILITY e

| I
' VERIZON SOUTH DISTRICT WORK CENTER (SDWC) PROPERTY MAY/JUNE 2008 WATER-TABLE ELEVATION

[ AREA OF INTEREST (AOI) BOUNDARY
AOI 8 BOUNDARY

] BELMONT TERMINAL CieniProecT
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF

255 GROUNDWATER ELEVATION (FEET NAVD 88)
EVERGREEN RESOURCES GROUP, LLC

NV WELL WAS NOT MEASURED
PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

Notes
1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)
2. Sources: Stantec and Philadelphia Gas Works (PGW) Project Location 213402435
3. Labels denote groundwater elevation in feet. Depth to groundwater was measured in each well . . .
to the nearest one-hundredth of a foot using an interface probe. City of Philadelphia, Prepared by GWC on 9/26/2017
Philadelphia County, Technical Review by ADK on 10/2/2017
Pennsylvania Independent Review by JKD on 10/11/2017

4. Confour Interval = 1 foot
5. Groundwater elevation data was interpolated using block kriging with a linear variogram model

in Surfer.
6. Aerial & Topo: Service Layer Credits: © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS ©

2017 Microsoft Corporation @

Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepfs 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
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1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

North American Vertical Datum of 1988 (NAVD 88)

2. Sources: Stantec and Philadelphia Gas Works (PGW)

3. Labels denote groundwater elevation in feet. Depth to groundwater was measured in each well
fo the nearest one-hundredth of a foot using an interface probe.

4. Confour Interval = 1 foot

5. Groundwater elevation data was interpolated using block kriging with a linear variogram model

in Surfer.
6. Aerial & Topo: Service Layer Credits: © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS ©
2017 Microsoft Corporation
Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation

, RIVER R
N¥082 *

& o
. RGVWW:MW:-45
PZ-204 A S
&
e L PGW-MW-42R

06T

Y

\\ R\ P o

\ N &4
N051 \‘/ . R22050 %

059\
e &\\

RW:203 ‘.

A
@c‘w ‘n ¥ \ ]
= @W-Mw-zs :
3 1101387

- PGWV-MW:39

% S 'fpaw
‘%},zfg PGWIMW:18S,
9 5 a4

WE074 w_
‘ B RGWAMVET

il \ PGWAIW 13
i {0720

PGW-MW-01L
) .
- PGW-MW-03.
X {10746;

PGW-MW:02A
\ 8123

S

LY
A}

. PGW:MW.08S|
= age

N

LEGEND
% JUNE 2016 WELL GAUGING DATA - WATER-TABLE (UNCONFINED) AQUIFER

— JUNE 2016 WATER-TABLE ELEVATION (FEET NAVD 88)
APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER

e APPROXIMATE LOCATION OF RAMBO CREEK PROCESS SEWER
P 1 LIMITS OF WATER-TABLE WELL CONTROL

' PHILADELPHIA GAS WORKS (PGW) PASSYUNK FACILITY

. VERIZON SOUTH DISTRICT WORK CENTER (SDWC) PROPERTY

.-

[ AREA OF INTEREST (AOI) BOUNDARY
AOI 8 BOUNDARY

] BELMONT TERMINAL
336 GROUNDWATER ELEVATION (FEET NAVD 88)

K|

S T —
i 'S KEAN ST

0 : MWVZ037,
] h% &ﬂ? \J

WA
412,

IS ; S —
HREESRE

~,

i e
NVVL028) /) e a
i Ree
1445
A |

Q

/
L LOWSAVE

Q\
\ €
e ° Q

AVENUE ©

0 250 500
Feet

1:3,000 (At original document size of 24x36)

Figure No.

5-3
Title

JUNE 2016 WATER-TABLE ELEVATION

Client/Project
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PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

Project Location 213402435
City of Philadelphia, Prepared by GWC on 9/8/2017
Philadelphia County, Technical Review by ADK on 10/2/2017
Pennsylvania Independent Review by JKD on 10/11/2017
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Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepfs 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.
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PHILADELPHIA REFINERY OPERATIONS, A SERIES OF

332 GROUNDWATER ELEVATION (FEET NAVD 88)
EVERGREEN RESOURCES GROUP, LLC

NM WELL WAS NOT MEASURED
Notes PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)
Project Location 213402435
Prepared by GWC on 9/8/2017

2. Sources: Stantec and Philadelphia Gas Works (PGW)
3. Labels denote groundwater elevation in feet. Depth to groundwater was measured in each well . . .
to the nearest one-hundredth of a foot using an interface probe. City of Philadelphia,
Philadelphia County, Technical Review by ADK on 10/2/2017
Pennsylvania Independent Review by JKD on 10/11/2017

4. Confour Interval = 0.5 feet
5. Groundwater elevation data was interpolated using block kriging with a linear variogram model

in Surfer.
6. Aerial & Topo: Service Layer Credits: © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS ©
2017 Microsoft Corporation @ t t

Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepfs 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.




Notes
1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet

North American Vertical Datum of 1988 (NAVD 88)

2. Sources: Stantec and Philadelphia Gas Works (PGW)

3. Callouts denote groundwater elevation in feet. Depth fo groundwater was measured in each
well fo the nearest one-hundredth of a foot using an interface probe.

4. Confour Interval = 1 foot
5. Groundwater elevation data was interpolated using block kriging with a linear variogram model

in Surfer.
6. Aerial & Topo © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS © 2017 Microsoft

Corporation
Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation
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Figure No.
5-5

Title

MAY 2017 WATER-TABLE ELEVATION

Client/Project
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

Project Location

City of Philadelphia,
Philadelphia County,
Pennsylvania

@ Stantec

213402435

Prepared by GWC on 9/29/2017

Technical Review by ADK on 10/2/2017
Independent Review by JKD on 10/11/2017

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepfs 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.
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1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)

2. Sources: Stantec and Philadelphia Gas Works (PGW)
3. Labels denote groundwater elevation in feet. Depth to groundwater was measured in each well

fo the nearest one-hundredth of a foot using an interface probe.

4. Confour Interval = 0.5 feet
5. Groundwater elevation data was interpolated using block kriging with a linear variogram model

in Surfer.
6. Aerial: © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS © 2017 Microsoft Corporation

Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation
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Figure No.
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Title

MAY/JUNE 2008 LOWER AQUIFER ELEVATION

Client/Project
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

Project Location 213402435
City of Philadelphia, Prepared by GWC on 9/26/2017
Philadelphia County, Technical Review by ADK on 10/2/2017
Pennsylvania Independent Review by JKD on 10/11/2017

@ Stantec

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepfs 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.
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—— OCTOBER 2016 LOWER AQUIFER ELEVATION (FEET NAVD 88) 113,300 (At original document size of 24x36)
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EVERGREEN RESOURCES GROUP, LLC

PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)
2. Sources: Stantec and Philadelphia Gas Works (PGW) Project Location 213402435
3. Labels denote groundwater elevation in feet. Depth to groundwater was measured in each well . . .
to the nearest one-hundredth of a foot using an interface probe. City of Philadelphia, Prepared by GWC on 9/27/2017
Philadelphia County, Technical Review by ADK on 10/2/2017
Pennsylvania Independent Review by JKD on 10/11/2017

4. Confour Interval = 0.5 feet
5. Groundwater elevation data was interpolated using block kriging with a linear variogram model

in Surfer.
6. Aerial: © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS © 2017 Microsoft Corporation
Copyright:© 2013 National Geographic Society, i-cubed @ 5 t t

Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation
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Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepfs 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.
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APPROXIMATE LOCATION OF PHILADELPHIA WATER DEPARTMENT SEWER
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335 GROUNDWATER ELEVATION (FEET NAVD &8 PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

otes PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)
Project Location 213402435
Prepared by GWC on 9/27/2017

2. Sources: Stantec and Philadelphia Gas Works (PGW)
3. Labels denote groundwater elevation in feet. Depth to groundwater was measured in each well . . .
City of Philadelphia,
Philadelphia County, Technical Review by ADK on 10/2/2017
Independent Review by JKD on 10/11/2017

fo the nearest one-hundredth of a foot using an interface probe.
Pennsylvania

4. Confour Interval = 0.5 feet
5. Groundwater elevation data was interpolated using block kriging with a linear variogram model

in Surfer.
6. Aerial: © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS © 2017 Microsoft Corporation
Copyright:© 2013 National Geographic Society, i-cubed @ 5 t t

Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepfs 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.
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[ ] BELMONT TERMINAL
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5727 GROUNDWATER ELEVATION (FEET NAVD 88) - LOWER AQUIFER PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC

1.58'

A n27+ WELL IS DAMAGED AND WILL BE REPAIRED
Notes PHILADELPHIA REFINING COMPLEX
1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet 3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145
North American Vertical Datum of 1988 (NAVD 88)
2. Sources: Stantec and and Philadelphia Gas Works (PGW) Projec’r Location 213402435
3. Labels denote groundwater elevation in feet. Depth to groundwater was measured in each well . . .
to the nearest one-hundredth of a foot using an interface probe. City of Philadelphia, Prepared by GWC on 9/8/2017
4. Aerial: © 2017 DigitalGlobe @CNES (2017) Distribution Airous DS © 2017 Microsoft Corporation Philadelphia County, Technical Review by ADK on 10/2/2017
Pennsylvania Independent Review by JKD on 10/11/2017

Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation

from any and all claims arising in any way from the confent or provision of the data.

Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient accepfs full responsibility for verifying the accuracy and completeness of the data. The recipient releases Stantec, its officers, employees, consultants and agents,




Figure 5-10. Influence of River Tides on Select PES Complex Lower Aquifer Wells
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Date and Time

(¥ stantec

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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Notes

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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CITY OF PHILADELPHIA, Prepared by LB on 2017-09-19
PENNSYLVANIA Technical Review by AP on 2017-09-22

Independent Review by JLM on 2017-11-02

Client/Project

PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
PHILADELPHIA REFINING COMPLEX

3144 PASSYUNK AVENUE

PHILDAELPHIA, PA 19145

Figure No.

6-1
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MMZ%/ | o === g =" 4 Generalized LNAPL Type and Extent

VA 1905\ miscellaneocus\PHL\GIS\mxd\ AOI8\figé-1_rir_Inapl_plume_34x22.mxd

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.
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1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
2. Sources: Provided by Langan Engineering and Environmental Services and Aquaterra Technologies, Inc.
3. Service Layer Credits: © 2017 DigitalGlobe ©@CNES (2017) Distribution Airbus DS © 2017 Microsoft
Corporation
Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation
Disclaimer: Stantec assumes no responsibility for data supplied in electronic format. The recipient
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Project Location 213402435

City of Philadelphia, Prepared by GWC on 5/17/2017
Philadelphia County, Technical Review by JKD on 9/14/2017

Pennsylvania Independent Review by JLM on 11/1/2017

Client/Project
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145
Figure No.
7-1

Title
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Figure No.
7-2

Title

VERIZON PROPERTY
VAPOR INTRUSION INVESTIGATION

Client/Project
PHILADELPHIA REFINERY OPERATIONS, A SERIES OF
EVERGREEN RESOURCES GROUP, LLC
PHILADELPHIA REFINING COMPLEX
3144 PASSYUNK AVENUE, PHILADELPHIA, PA 19145

Project Location 213402435
City of Philadelphia, Prepared by GWC on 4/11/2017
Philadelphia County, Technical Review by JKD on 9/14/2017
Pennsylvania Independent Review by JLM on 11/1/2017
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1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
2. Source: Stantec
3. Aerial © 2017 DigitalGlobe ©@CNES (2017) Distribution Airbus DS © 2017 Microsoft
Corporation
Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft
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1. Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
North American Vertical Datum of 1988 (NAVD 88)

2. Sources: Stantec

3. Labels denote well identifier and benzene concentration in micrograms per liter (ug/L).
4. Contour Interval = Logarithmic (3 levels per log cycle)

5. Analyfical data was interpolated using the Kriging gridding method in Surfer.

6. Aerial & Topo © 2017 DigitalGlobe ©CNES (2017) Distribution Airbus DS © 2017 Microsoft

Corporation
Copyright:© 2013 National Geographic Society, i-cubed
Microsoft product screen shot(s) reprinted with permission from Microsoft Corporation
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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
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