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Compounds of Concern 
AOI 1 Site Chracterization Report

METALS CAS No.
Lead (total) 7439-92-1

VOLATILE ORGANIC
 COMPOUNDS CAS No.

1,2-dichloroethane 107-06-2
Benzene 71-43-2
Cumene 98-82-8

Ethylbenzene 100-41-4
Ethylene dibromide 106-93-4

Methyl tertiary butyl ether 1634-04-4
Toluene 108-88-3

Xylenes (total) 1330-20-7
SEMI-VOLATILE

 ORGANIC COMPOUNDS
CAS No.

Anthracene 120-12-7
Benzo(a)anthracene 56-55-3

Benzo (g,h,i) perylene 191-24-2
Benzo(a)pyrene 50-32-8

Benzo(b)fluoranthene 205-99-2
Chrysene 218-01-9
Fluorene 86-73-7

Naphthalene 91-20-3
Phenanthrene 85-01-8

Pyrene 129-00-0

Notes:
1.  Constituents are from Pennsylvania Corrective Action Process (CAP) Regulation
Amendments effective December 1, 2001; provided in Chapter VI, Section E (pgs. 29-30) of 
PADEP Document, Closure Requirements for Underground Storage Tank Systems,
effective April 1, 1998.  

Table 1

Philadelphia, Pennsylvania
Sunoco Philadelphia Refinery 

SOIL
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Compounds of Concern
AOI 1 Site Characterization Report 

METALS CAS No.
Lead (dissolved) 7439-92-1

VOLATILE ORGANIC
 COMPOUNDS CAS No.

1,2-dichloroethane 107-06-2
Benzene 71-43-2
Cumene 98-82-8

Ethylbenzene 100-41-4
Ethylene dibromide 106-93-4

Methyl tertiary butyl ether 1634-04-4
Toluene 108-88-3

Xylenes (total) 1330-20-7
SEMI-VOLATILE

 ORGANIC COMPOUNDS CAS No.

Chrysene 218-01-9
Fluorene 86-73-7

Naphthalene 91-20-3
Phenanthrene 85-01-8

Pyrene 129-00-0

Notes:
1.  Constituents are from Pennsylvania Corrective Action Process (CAP) Regulation
Amendments effective December 1, 2001; provided in Chapter VI, Section E (pgs. 29-30) of 
PADEP Document, Closure Requirements for Underground Storage Tank Systems,
effective April 1, 1998.  

Table 1 (continued)

Sunoco Philadelphia Refinery 
Philadelphia, Pennsylvania

GROUNDWATER
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Compounds of Concern
AOI 1 Site Characterization Report 

VOLATILE ORGANIC
 COMPOUNDS CAS No.

1,2-dichloroethane 107-06-2
Benzene 71-43-2
Cumene 98-82-8

Ethylbenzene 100-41-4
Ethylene dibromide 106-93-4

Methyl tertiary butyl ether 1634-04-4
Toluene 108-88-3

Xylenes (total) 1330-20-7

Notes:
1.  Constituents are compounds listed in the soil and groundwater COC lists which 
are also included in the list for US EPA Method TO-15.  

Table 1 (continued)

Sunoco Philadelphia Refinery 
Philadelphia, Pennsylvania

SOIL GAS
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Table 1 (continued)
Compounds of Concern 

AOI 1 Site Chracterization Report
Sunoco Philadelphia Refinery 

Philadelphia, Pennsylvania

Aqueous Solubility (ug/L)
METALS CAS No.

Lead (dissolved) 7439-92-1 na
VOLATILE ORGANIC

 COMPOUNDS CAS No.

1,2-dichloroethane 107-06-2
Benzene 71-43-2 1780500
Cumene 98-82-8 50000

Ethylbenzene 100-41-4 161000
Ethylene dibromide 106-93-4 4150000

Methyl tertiary butyl ether 1634-04-4 45000000
Toluene 108-88-3 532400

Xylenes (total) 1330-20-7 175000
SEMI-VOLATILE

 ORGANIC COMPOUNDS CAS No.

Chrysene 218-01-9 1.9
Fluorene 86-73-7 1900

Naphthalene 91-20-3 30000
Phenanthrene 85-01-8 1100

Pyrene 129-00-0 132

Notes:

1.  Constituents are from Pennsylvania Corrective Action Process (CAP) Regulation

Amendments effective December 1, 2001; provided in Chapter VI, Section E (pgs. 29-30) of 

PADEP Document, Closure Requirements for Underground Storage Tank Systems,

effective April 1, 1998.  

GROUNDWATER
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Table 2
Summary of Soil Analytical Results 

Sunoco Philadelphia Refinery - AOI 1
Philadelphia, Pennsylvania

Sample ID
Sample Date

Sample Matrix
Start Depth (ft) 1.5 1.5 2.0 3.0 1.5 3.0 1.5 1.0 1.5 1.0
End Depth (ft) 2.0 2.0 2.5 3.5 2.0 3.5 2.0 1.5 2.0 1.5

0 - 2' Dry 2 - 15' Dry Unit ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg

Volatile Organic Compounds Unit Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
Ethylene dibromide (EDB) 106-93-4 5 5 ug/kg ND U 160 ND U 3 ND U 330 ND U 3 ND U 160 ND U 5 ND U 4 ND U 3 ND U 150 ND U 3
1,2-Dichloroethane 107-06-2 500 500 ug/kg ND U 160 ND U 3 ND U 330 ND U 3 ND U 160 ND U 5 ND U 4 ND U 3 ND U 150 ND U 3
Benzene 71-43-2 500 500 ug/kg ND U 160 ND U 3 4200 330 ND U 3 170 160 23 5 ND U 4 ND U 3 ND U 150 ND U 3
Ethylbenzene 100-41-4 70000 70000 ug/kg ND U 160 ND U 3 1700 330 ND U 3 270 160 ND U 5 ND U 4 ND U 3 ND U 150 ND U 3
Cumene 98-82-8 1600000 1600000 ug/kg ND U 160 ND U 3 24000 3300 ND U 3 450 160 ND U 5 ND U 4 ND U 3 ND U 150 ND U 3
Methyl Tertiary Butyl Ether 1634-04-4 2000 2000 ug/kg ND U 160 ND U 3 ND U 330 ND U 3 ND U 160 ND U 5 ND U 4 ND U 3 ND U 150 ND U 3
Toluene 108-88-3 100000 100000 ug/kg ND U 160 ND U 3 1800 330 ND U 3 ND U 160 ND U 5 ND U 4 ND U 3 ND U 150 ND U 3
Xylene (Total) 1330-20-7 1000000 1000000 ug/kg ND U 160 ND U 3 3500 330 ND U 3 240 160 ND U 5 ND U 4 ND U 3 ND U 150 ND U 3
Semi-Volatile Organic Compounds
Chrysene 218-01-9 230000 230000 ug/kg ND U 390 ND U 400 ND U 8500 ND U 420 ND U 400 ND U 400 ND U 440 ND U 380 ND U 390 ND U 400
Anthracene 120-12-7 350000 350000 ug/kg ND U 390 ND U 400 ND U 8500 ND U 420 ND U 400 ND U 400 ND U 440 ND U 380 590 390 ND U 400
Benzo(a)anthracene 56-55-3 110000 320000 ug/kg ND U 390 ND U 400 ND U 8500 ND U 420 ND U 400 ND U 400 ND U 440 ND U 380 ND U 390 ND U 400
Benzo(a)pyrene 50-32-8 11000 46000 ug/kg ND U 390 ND U 400 ND U 8500 ND U 420 ND U 400 410 400 ND U 440 ND U 380 ND U 390 ND U 400
Benzo(b)fluoranthene 205-99-2 110000 170000 ug/kg ND U 390 ND U 400 ND U 8500 ND U 420 ND U 400 430 400 ND U 440 ND U 380 ND U 390 ND U 400
Benzo(g,h,i)perylene 191-24-2 180000 180000 ug/kg ND U 390 ND U 400 ND U 8500 ND U 420 ND U 400 ND U 400 ND U 440 ND U 380 ND U 390 ND U 400
Fluorene 86-73-7 3800000 3800000 ug/kg ND U 390 ND U 400 22000 8500 ND U 420 ND U 400 ND U 400 ND U 440 ND U 380 720 390 ND U 400
Naphthalene 91-20-3 25000 25000 ug/kg ND U 390 ND U 400 ND U 8500 ND U 420 ND U 400 ND U 400 ND U 440 ND U 380 ND U 390 ND U 400
Phenanthrene 85-01-8 10000000 10000000 ug/kg ND U 390 ND U 400 46000 8500 ND U 420 ND U 400 ND U 400 ND U 440 ND U 380 1300 390 ND U 400
Pyrene 129-00-0 2200000 2200000 ug/kg ND U 390 ND U 400 ND U 8500 ND U 420 ND U 400 420 400 ND U 440 ND U 380 ND U 390 ND U 400
Metals
Lead (Total) 7439-92-1 450000 450000 ug/kg 176000 2270 8460 2380 184000 2480 41600 2390 28900 2400 37500 2400 45000 2560 212000 2300 127000 2300 18600 2390

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/kg - Microgram per kilogram
MSC - PADEP's Medium Specific Concentration for Soil
RL - Reporting Limit
(1) All Soil Samples Collected and Analyzed were Unsaturated
ND - Not Detected

Qualifiers: 
Q - Qualifier

Exceedance Summary: 
10 - Reporting Limit Exceeds the PADEP Non-Residential Soil MSC

3/10/2005
Soil

BH-S208-030805-1.5-2
3/8/2005

Soil

BH-S210-032505-3-3.5
3/25/2005

Soil

BH-S214-030905-1-1.5
3/9/2005

Soil

BH-S211-031005-1.5-2
3/10/2005

Soil

BH-S212-031005-1-1.5
3/10/2005

Soil

BH-S213-031005-1.5-2BH-S206-032205-2-2.5
3/22/2005

Soil

BH-S207-030805-3-3.5
3/8/2005

Soil

BH-S198-030805-1.5-2
3/8/2005

Soil

BH-S205-031005-1.5-2
3/10/2005

Soil

U - The Analyte Was Analyzed But Not Detected

10 - Compound Exceeds the PADEP Non-Residential Soil MSC

PADEP Non-Residential Soil 
MSCsCAS No
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Table 3

Well Summary

Current Conditions Report

Sunoco Philadelphia Refinery and Belmont Terminal

Well Construction Details
1

Well

Completion

Depth

(ft. bgs)

Well Diameter 

(in)

Casing Elevation 

(ft. msl)

(NGVD 29)

Ground Surface 

Elevation1 (ft.)

(NAVD88)

Top of Screen 

Elevation (ft) 

(NAVD88)

Bottom of Screen 

Elevation (ft) 

(NAVD88)

Depth to 

Screen

(ft. bgs)

Screen

Length (ft.)

AOI - 1 (Belmont Terminal/#1 Tank Farm/#2 Tank Farm)

RW-21 MW-21 1 Recovery Well - Active Shallow -- -- -- -- -- -- -- -- -- -- -- Handex Boring log
RW-22 MW-22 1 Recovery Well -Active Shallow Y Y 12/21/00 42.19 8 -- -- -- -- 15.47 25.8 Handex Boring log
RW-23 MW-23 1 Recovery Well -Active Intermediate Y Y 12/21/00 42.19 8 -- -- -- -- 15.47 25.8 Handex Boring log
RW-24 MW-24 1 Recovery Well - Active Intermediate Y Y 12/14/00 41.44 8 -- -- -- -- 15.5 25.8 Handex Boring log
RW-25 MW-25 1 Recovery Well -Active Intermediate Y Y 12/13/00 42.5 8 -- -- -- -- 15.5 25.8 Handex Boring log
MW-26 -- 1 Monitoring Well Shallow Y Y 12/12/00 29.4 4 -- 27.09 17.69 -2.31 9.4 20 Handex Boring log
MW-27 -- 1 Monitoring Well Shallow Y Y 12/12/00 29.5 4 -- 29.05 19.55 -0.45 9.5 20 Handex Boring log
MW-28 -- 1 Monitoring Well Intermediate Y Y 12/13/00 30 4 -- 29.26 19.26 -0.74 10 20 Handex Boring log
MW-29 -- 1 Monitoring Well Intermediate Y Y 12/11/00 30 4 -- 29.5 19.5 -0.5 10 20 Handex Boring log
MW-31 -- 1 Monitoring Well Shallow Y Y 12/13/00 29.5 4 -- 30.98 21.48 1.48 9.5 20 Handex Boring log
MW-32 -- 1 Monitoring Well Intermediate Y Y 12/12/00 29.9 4 -- 29.59 19.59 -0.41 10 20 Handex Boring log
MW-33 -- 1 Monitoring Well Shallow Y Y 12/12/00 28.3 4 -- 30.4 22.3 2.3 8.1 20 Handex Boring log
MW-34 -- 1 Monitoring Well Intermediate Y Y 12/15/00 40 4 -- 27.99 7.99 -12.01 20 20 Handex Boring log
MW-35 -- 1 Monitoring Well Intermediate Y Y 3/31/05 35 4 -- 30.84 10.84 -4.6 20 15 Aquaterra Boring log
MW-36 -- 1 Monitoring Well Intermediate Y Y 4/6/05 35 4 -- 32.75 12.75 -2.25 20 15 Aquaterra Boring log
MW-37 -- 1 Monitoring Well Intermediate Y Y 4/8/05 35 4 -- 32.55 12.55 -2.25 20 15 Aquaterra Boring log
MW-38 -- 1 Monitoring Well Intermediate Y Y 4/6/05 35 4 -- 27.98 7.98 -7.02 20 15 Aquaterra Boring log
MW-39 -- 1 Monitoring Well Intermediate Y Y 4/5/08 35 4 -- 27.94 7.94 -7.06 20 15 Aquaterra Boring log
MW-40 -- 1 Monitoring Well Intermediate Y Y 4/5/05 35 4 -- 28.05 8.05 -6.95 20 15 Aquaterra Boring log
MW-41 -- 1 Monitoring Well Intermediate Y Y 3/30/05 35 4 -- 27.66 7.66 -7.34 20 15 Aquaterra Boring log
MW-42 -- 1 Monitoring Well Intermediate Y Y 3/30/05 35 4 -- 27.27 7.27 -7.73 20 15 Aquaterra Boring log
MW-43 -- 1 Monitoring Well Intermediate Y Y 4/19/08 35 4 -- 30.98 10.98 -4.02 20 15 Aquaterra Boring log
MW-44 -- 1 Monitoring Well Intermediate Y Y 4/1/05 35 4 -- 29.82 9.82 -5.18 20 15 Aquaterra Boring log
OW-12 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 30.47 -- -- -- --
OW-13 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 32.39 -- -- -- --
OW-14 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 32.41 -- -- -- --
OW-16 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 31.64 -- -- -- --
OW-17 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 30.3 -- -- -- --
OW-18 -- 1 Monitoring Well Intermediate Y Y 5/28/98 30 4 -- 30.75 20.75 0.75 10 20 1998 Boring Log
OW-19 -- 1 Monitoring Well Intermediate Y Y 5/28/98 30 4 -- 31.22 21.22 1.22 10 20 1998 Boring Log
OW-2 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 32.16 -- -- -- -- 1998 Boring Log
OW-20 -- 1 Monitoring Well Shallow Y Y 5/28/98 30 -- -- 32.43 22.43 2.43 10 20 1998 Boring Log
PZ-400 -- 1 Piezometer -- -- -- -- -- -- -- 30.2 -- -- -- -- Handex, 2004b
PZ-401 -- 1 Piezometer -- -- -- -- -- -- -- 25.89 -- -- -- -- Handex, 2004b
PZ-402 -- 1 Piezometer -- -- -- -- -- -- -- 25.38 -- -- -- -- Handex, 2004b
PZ-403 -- 1 Piezometer -- -- -- -- -- -- -- 28.27 -- -- -- -- Handex, 2004b
PZ-404 -- 1 Piezometer -- -- -- -- -- -- -- 28.02 -- -- -- -- Handex, 2004b
RW-15

-- 1 Recovery Well - Active Intermediate Y Y 5/26/98 50 4 -- 30.58 10.58 -19.42 20 30 1998 Boring Log
RW-15 -- 1 Recovery Well -Active -- -- -- -- -- -- -- 30.86 -- -- -- -- --
RW-45

-- 1 Recovery Well - Active Intermediate Y Y 5/27/98 50 4 -- 31.37 11.37 -18.63 20 30 1998 Boring Log
RW-400 PH-14 1 Recovery Well -Active Intermediate Y Y 5/26/94 39 6 -- 27.45 5.45 -9.55 22 15 Secor, 2003
RW-401 -- 1 Recovery Well - Inactive -- -- -- 9/9/93 50 6 -- 24.51 9.51 -25.49 15 35 Secor, 2003
RW-402 PH-21 1 Recovery Well -Active Intermediate Y Y 5/24/94 35 6 -- 23.59 0.59 -9.41 23 10 Secor, 2003
RW-403 -- 1 Recovery Well -Active -- -- -- 7/1/94 50 6 -- 23.61 8.61 -26.39 15 35 Secor, 2003
RW-404 PH-13 1 Recovery Well -Active Intermediate Y Y 8/25/94 34 6 -- 23.19 1.19 -8.81 22 10 Secor, 2003
RW-405 PH-20 1 Recovery Well -Active Intermediate Y Y 5/20/94 37.5 6 -- 24 -1.5 -11.5 25.5 10 Secor, 2003
RW-406 -- 1 Recovery Well -Active Intermediate Y Y 11/20/00 36 8 -- 28.59 12.59 -7.41 16 20 Secor, 2003
RW-6 -- 1 Recovery Well - Inactive -- -- -- -- -- -- -- 5.29 -- -- -- -- --
RW-75

-- 1 Recovery Well - Inactive Intermediate Y Y 5/28/98 50 4 -- 29.07 9.07 -20.93 20 30 1998 Boring Log

NOTES:

-- Data could not be located or determined based on available reports
Abandoned or damaged wells.

AOI - Area of Interest
ft. - feet
bgs - below ground surface
in. - inches
msl - elevation relative to mean sea level

1. Well construction details were taken directly from well boring logs provided by Handex or collected from available historic reports.  Where no well boring logs exist, no well construction or lithologic data exists
2. Former well IDs were derived from handwritten notes on the logs themselves or the referenced report
3. Well type was chosen based on the formation in which the well was screened.  Wells screened within the Middle Clay or the Farrington Sand were classified as deep wells.  Based on their total depth, wells screened above the Middle Clay were classified as either a shallow or intermediate well.
4. Elevation datum for wells within AOI 1 were obtained from J.M. Stewart Surveying, Inc., dated May 21, 2003, and Langan Survey Data May 2005.  Survey is based on the Horizontal Datum: Pennsylvania State Plane Coordinates NAD 83 / South, Zone, Vertical Datum: NAVD 88
5. Well classifications for RW-1, RW-2, RW-4, and RW-7 to be verified

Former Well ID
2Well ID

Well Classification

(Shallow,

Intermediate, Deep)

Well Type
3

Construction

Detail Available 

(Y/N)

Soil Boring 

Log Available 

(Y/N)

ReferencesAOI #
Date of Well 

Completion
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Table 3

Well Summary

Current Conditions Report

Sunoco Philadelphia Refinery and Belmont Terminal

Well Construction Details
1

Well

Completion

Depth

(ft. bgs)

Well Diameter 

(in)

Casing Elevation 

(ft. msl)

(NGVD 29)

Ground Surface 

Elevation1 (ft.)

(NAVD88)

Top of Screen 

Elevation (ft) 

(NAVD88)

Bottom of Screen 

Elevation (ft) 

(NAVD88)

Depth to 

Screen

(ft. bgs)

Screen

Length (ft.)

S-116 MW-A 1 Monitoring Well Shallow Y Y 8/13/02 30 4 -- 26.69 16.69 -3.31 10 20 Secor, 2003
S-117 MW-B 1 Monitoring Well Shallow Y Y 8/13/02 28 4 -- 18.6 10.6 -9.4 8 20 Secor, 2003
S-118 MW-C 1 Monitoring Well Shallow Y Y 8/14/02 29.5 4 -- 18.34 8.34 -11.16 10 19.5 Secor, 2003
S-125 MW-K 1 Monitoring Well Shallow Y Y 8/26/02 30 4 -- 23.84 13.84 -6.16 10 20 Secor, 2003
S-126 MW-L 1 Monitoring Well Shallow Y Y 9/18/02 22 4 -- 26.41 24.41 4.41 2 20 Secor, 2003
S-127 MW-M 1 Monitoring Well Shallow Y Y 9/19/02 30 4 -- 15.38 6.38 -13.62 9 20 Secor, 2003
S-160 -- 1 Monitoring Well Shallow Y Y 5/15/03 23 2 -- 18.74 16.74 -3.26 2 20 Aquaterra Boring Log
S-161 -- 1 Monitoring Well Shallow Y Y 5/15/03 21 2 -- 18.54 12.54 -2.46 6 15 Aquaterra Boring Log
S-162 -- 1 Monitoring Well Shallow Y Y 5/15/03 22 2 -- 18.6 13.6 -3.4 5 17 Aquaterra Boring Log
S-164 -- 1 Monitoring Well Shallow Y Y 5/16/03 24 2 -- 17.05 13.05 -6.95 4 20 Aquaterra Boring Log

S-177 -- 1 Monitoring Well Shallow Y Y 5/27/03 21 2 -- 19.9 15.9 -1.1 4 17 Aquaterra Boring Log
S-178 -- 1 Monitoring Well Shallow Y Y 5/27/03 22 2 -- 19.92 14.92 -2.08 5 17 Aquaterra Boring Log
S-179 -- 1 Recovery Well - Active -- -- Y 12/19/03 -- 4 -- 24.57 9.57 -10.43 15 20 Secor, 2004
S-180 -- 1 Recovery Well - Active -- -- Y 12/18/03 -- 4 -- 24.82 9.82 -10.18 15 20 Secor, 2004
S-181 -- 1 Recovery Well - Active -- -- Y 12/18/03 -- 4 -- 26.31 11.31 -8.69 15 20 Secor, 2004
S-182 -- 1 Recovery Well - Active -- -- Y 12/11/03 -- 4 -- 26.42 11.42 -8.58 15 20 Secor, 2004
S-183 -- 1 Recovery Well - Active -- -- Y 12/12/03 -- 4 -- 26.78 11.78 -8.22 15 20 Secor, 2004
S-184 -- 1 Recovery Well - Active -- -- Y 12/12/03 -- 4 -- 26.32 11.32 -8.68 15 20 Secor, 2004
S-185 -- 1 Recovery Well - Active -- -- Y 12/16/03 -- 4 -- 27.46 12.46 -7.54 15 20 Secor, 2004
S-186 -- 1 Recovery Well - Active -- -- Y 12/1/6/03 -- 4 -- 27.16 12.16 -7.84 15 20 Secor, 2004
S-187 -- 1 Recovery Well - Active -- -- Y 12/16/03 -- 4 -- 28.06 13.06 -6.94 15 20 Secor, 2004
S-188 -- 1 Recovery Well - Active -- -- Y 12/17/03 -- 4 -- 28.28 13.28 -6.72 15 20 Secor, 2004
S-189 -- 1 Recovery Well - Active -- -- Y 01/14/04 -- 4 -- 29.63 15.13 -4.87 14.5 20 Secor, 2004
S-190 -- 1 Recovery Well - Active -- -- Y 01/14/04 -- 4 -- 29.63 16.13 -3.87 13.5 20 Secor, 2004
S-191 -- 1 Recovery Well - Active -- -- Y 01/13/04 -- 4 -- 29.13 15.13 -4.87 14 20 Secor, 2004
S-192 -- 1 Recovery Well - Active -- -- Y 01/13/04 -- 4 -- 29.33 15.93 -4.07 13.4 20 Secor, 2004
S-197 -- 1 Monitoring Well -- -- Y 11/20/03 -- 4 -- -- -- -- 40 15 Secor, 2004
S-198 -- 1 Monitoring Well Intermediate Y Y 03/08/02 35 4 -- 29.75 9.75 -5.25 20 15 Aquaterra Boring Log
S-199 -- 1 Monitoring Well Intermediate Y Y 03/10/05 34 4 -- 29.83 9.83 -5.17 20 15 Aquaterra Boring Log
S-200 -- 1 Monitoring Well Intermediate Y Y 03/08/05 35 4 -- 29.43 9.43 -5.57 20 15 Aquaterra Boring Log
S-201 -- 1 Monitoring Well Intermediate Y Y 03/17/05 35 4 -- 27.93 7.93 -7.07 20 15 Aquaterra Boring Log
S-202 -- 1 Monitoring Well Intermediate Y Y 03/11/05 35 4 -- 30.86 10.86 -4.14 20 15 Aquaterra Boring Log
S-203 -- 1 Monitoring Well Intermediate Y Y 03/22/05 32 4 -- 29.45 12.45 -2.55 17 15 Aquaterra Boring Log
S-204 -- 1 Monitoring Well Intermediate Y Y 03/10/05 35 4 -- 27.38 7.38 -7.62 20 15 Aquaterra Boring Log
S-205 -- 1 Monitoring Well Intermediate Y Y 03/09/05 30 4 -- 24.39 14.39 -5.61 10 20 Aquaterra Boring Log
S-206 -- 1 Monitoring Well Intermediate Y Y 03/09/05 32 4 -- 28.66 11.66 -3.34 17 15 Aquaterra Boring Log
S-207 -- 1 Monitoring Well Intermediate Y Y 03/08/05 30 4 -- 24.49 14.49 -5.51 10 15 Aquaterra Boring Log
S-208 -- 1 Monitoring Well Intermediate Y Y 03/09/05 25 4 -- 17.08 7.08 -7.92 10 15 Aquaterra Boring Log
S-209 -- 1 Monitoring Well Intermediate Y Y 03/10/05 35 4 -- 23.91 3.91 -11.09 20 15 Aquaterra Boring Log
S-210 -- 1 Monitoring Well Intermediate Y Y 03/15/05 35 4 -- 20.64 0.64 -14.66 20 15 Aquaterra Boring Log
S-211 -- 1 Monitoring Well Intermediate Y Y 03/24/05 27 4 -- 12.57 0.57 -14.43 12 15 Aquaterra Boring Log
S-212 -- 1 Monitoring Well Intermediate Y Y 03/18/05 35 4 -- 15.84 2.84 -9.16 13 12 Aquaterra Boring Log
S-213 -- 1 Monitoring Well Intermediate Y Y 03/24/05 27 4 -- 12.11 0.11 -14.89 12 15 Aquaterra Boring Log
S-214 -- 1 Monitoring Well Intermediate Y Y 03/28/05 30 4 -- 16.73 1.73 -13.27 15 15 Aquaterra Boring Log
S-215 -- 1 Monitoring Well Intermediate Y Y 03/11/005 35 4 -- 31.57 11.57 -3.43 20 15 Aquaterra Boring Log
S-226 -- 1 Monitoring Well Intermediate Y Y 03/17/05 35 4 -- 19.21 -0.79 -15.79 20 15 Aquaterra Boring Log
S-227 -- 1 Monitoring Well Intermediate Y Y 03/21/05 32 4 -- 19.48 2.48 -12.52 17 15 Aquaterra Boring Log
S-228 -- 1 Monitoring Well Intermediate Y Y 03/21/05 33 4 -- 19.21 1.21 -13.79 18 15 Aquaterra Boring Log
S-42I AD-1 1 Monitoring Well                               Intermediate                Y Y 2/5/82 65 -- 23.56 24.08 -31.52 -41.52 55.6 10 Sun, 1993

NOTES:

-- Data could not be located or determined based on available reports
Abandoned or damaged wells.

AOI - Area of Interest
ft. - feet
bgs - below ground surface
in. - inches
msl - elevation relative to mean sea level

1. Well construction details were taken directly from well boring logs provided by Handex or Aquaterra or were collected from available historic reports.  Where no well boring logs exist, no well construction or lithologic data exists
2. Former well IDs were derived from handwritten notes on the logs themselves or the referenced report
3. Well type was chosen based on the formation in which the well was screened.  Wells screened within the Middle Clay or the Farrington Sand were classified as deep wells.  Based on their total depth, wells screened above the Middle Clay were classified as either a shallow or intermediate well.
4. Elevation datum for wells within AOI 1 were obtained from J.M. Stewart Surveying, Inc., dated May 21, 2003, and Langan Survey Data May 2005.  Survey is based on the Horizontal Datum: Pennsylvania State Plane Coordinates NAD 83 / South, Zone, Vertical Datum: NAVD 88

Construction

Detail Available 

(Y/N)

Date of Well 

Completion
ReferencesWell Type

3

Well Classification

(Shallow,

Intermediate, Deep)

Soil Boring 

Log Available 

(Y/N)

Well ID Former Well ID
2 AOI #
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Table 3

Well Summary

Current Conditions Report

Sunoco Philadelphia Refinery and Belmont Terminal

Well Construction Details
1

Well

Completion

Depth

(ft. bgs)

Well Diameter 

(in)

Casing Elevation 

(ft. msl)

(NGVD 29)

Ground Surface 

Elevation1 (ft.)

(NAVD88)

Top of Screen 

Elevation (ft) 

(NAVD88)

Bottom of Screen 

Elevation (ft) 

(NAVD88)

Depth to 

Screen

(ft. bgs)

Screen

Length (ft.)

S-43 S-79 1 Monitoring Well Intermediate Y Y 8/5/88 34 4 -- 23.46 9.46 -10.54 14 20 Sun, 1993
S-44 AS-2 1 Monitoring Well Intermediate Y Y 1/29/82 41 -- -- 22.21 1.21 -16.79 21 18 Sun, 1993
S-45 #69 1 Monitoring Well Intermediate Y Y 7/29/87 37 2 24.73 21.93 6.93 -12.57 15 19.5 Sun, 1993
S-46 AB-15, AS-46 1 Monitoring Well Intermediate Y Y 2/11/82 31 -- -- 19.68 -6.82 -16.82 26.5 10 Sun, 1993
S-46D -- 1 Monitoring Well Deep Y Y 3/18/05 69 2 13.63 -40.37 -55.37 54 15 Aquaterra Boring Log
S-47I AD-3 1 Monitoring Well Intermediate Y Y 2/11/82 40.5 -- -- 18.72 -16.28 -21.28 35 5 Sun, 1993
S-49 #67 1 Monitoring Well Intermediate Y Y 7/21/87 37 2 -- -- -- -- 15 20 Sun, 1993
S-50 SM-57 1 Monitoring Well Shallow Y N 8/1/85 27 -- -- 21 -- -- -- -- Sun, 1993
S-51 #68 1 Monitoring Well Shallow Y Y 7/22/87 40 2 -- 25.38 12.38 -7.62 13 20 Sun, 1993
S-52 AS-3 1 Piezometer Intermediate Y Y 2/2/82 44.5 3 24.05 23.7 -5.8 -20.8 29.5 15 Sun, 1993
S-74 #73 1 Monitoring Well Shallow Y Y 7/27/87 37 2 -- 27.99 12.99 -7.01 15 20 Sun, 1993
S-75 SM-36 1 Monitoring Well Shallow Y N 3/19/85 31 -- -- 28.01 -- -- -- -- Sun, 1993
S-76 66 1 Monitoring Well Shallow Y Y 8/3/88 24 4 -- 29.61 25.61 5.61 4 20 Sun, 1993
S-77 SM-3 1 Monitoring Well Shallow Y -- 8/3/88 24 4 -- 33.71 29.71 9.71 4 20 Sun, 1993
S-77P -- 1 Monitoring Well Shallow -- -- -- -- -- -- 35.07 -- -- -- -- Handex, 2004b
S-78 AS-11 1 Monitoring Well Intermediate Y Y 8/4/88 24 4 -- 29.56 25.56 5.56 4 20 Sun, 1993
S-79 SM-58 1 Monitoring Well Intermediate Y -- 8/5/88 34 4 -- 27.87 13.87 -6.13 14 20 Sun, 1993
S-79P -- 1 Monitoring Well Shallow -- -- -- -- -- -- 27.88 -- -- -- -- Handex, 2004b
S-80 #72 1 Monitoring Well Shallow Y Y 7/27/87 36 2 -- 29.94 14.94 -0.06 15 15 Sun, 1993
S-80D -- 1 Monitoring Well Deep Y Y 3/31/05 79 2 30.09 -33.91 -48.91 64 15 Aquaterra Boring Log
S-81 #70 1 Monitoring Well Shallow Y Y 7/23/87 37 2 -- 25.78 10.78 -9.22 15 20 Sun, 1993
S-82 AS-5 1 Monitoring Well Intermediate Y Y 2/5/82 30 -- -- 24.6 8.6 -3.4 16 12 Sun, 1993
S-83 #74 1 Recovery Well - Active Shallow Y Y 7/28/87 37 2 -- 23.63 8.63 -6.37 15 15 Sun, 1993
S-84 PR-1 1 Monitoring Well Intermediate Y Y 8/19/87 43.5 6 -- 23.32 5.82 -9.68 17.5 15.5 Sun, 1993
S-84P -- 1 Monitoring Well Shallow -- -- -- -- -- -- 23.26 -- -- -- -- Handex, 2004b
S-85 #71 1 Monitoring Well Shallow Y Y 7/23/87 34 2 -- 22.94 7.94 -7.06 15 15 Sun, 1993
S-86 AS-4 1 Monitoring Well Intermediate Y Y 2/9/82 35 -- -- 24.35 -0.25 -12.5 24.6 12.25 Sun, 1993
S-87I AD-2 1 Monitoring Well                                Intermediate Y                               Y                              2/28/82                         55 --                              -- 23.34                          -17.86 -31.16                     41.2 3.3 Sun, 1993
S-88 PR-2 1 Monitoring Well Intermediate Y Y 8/20/87 44 6 -- 23.64 6.64 -9.36 17 16 Sun, 1993
S-88A -- 1 Monitoring Well Shallow -- -- -- -- -- -- 23.47 -- -- -- -- Handex, 2004b
S-89 #75 1 Monitoring Well Intermediate Y Y 7/29/87 37 2 -- 23.91 8.91 -11.09 15 20 Sun, 1993
S-90 -- 1 Monitoring Well -- Y Y 7/1/93 50 6 27.81 -- -- -- 15 35 GES, 1993
S-94 -- 1 Monitoring Well -- Y Y 9/10/93 50 6 -- -- -- -- 15 35 GES, 1993
S-95 -- 1 Monitoring Well Intermediate Y Y 4/4/94 30 4 -- 21.61 6.61 -8.39 15 15 GES Boring Log
TW-10 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 30.55 -- -- -- -- --
TW-11 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 32.61 -- -- -- -- --
TW-3 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 32.41 -- -- -- -- --
TW-5 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 32.34 -- -- -- -- --
TW-8 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 30.37 -- -- -- -- --
TW-9 -- 1 Monitoring Well Shallow -- -- -- -- -- -- 32.43 -- -- -- -- --
PH-68 -- 1 Abandoned -- -- -- -- -- -- -- -- -- -- -- -- USGS, 1989
PH-69 -- 1 Abandoned -- -- -- -- -- -- -- -- -- -- -- -- USGS, 1989
PH-70 -- 1 Abandoned -- -- -- -- -- -- -- -- -- -- -- -- USGS, 1989
PH-80 -- 1 Abandoned -- -- -- -- -- -- -- -- -- -- -- -- USGS, 1989
PH-81 -- 1 Abandoned -- -- -- -- -- -- -- -- -- -- -- -- USGS, 1989

AOI - 1 (26th Street Off Site Wells)

S-98 -- 1 Monitoring Well Intermediate Y Y 12/6/93 35 4 -- 27.19 12.19 -7.81 15 20 GES Boring Log
S-99 -- 1 Monitoring Well Intermediate Y Y 12/7/93 35 4 -- 22.8 7.8 -12.2 15 20 GES Boring Log
S-100 -- 1 Monitoring Well Intermediate Y Y 12/13/93 35 4 -- 25.09 10.09 -9.91 15 20 GES Boring Log
S-101 -- 1 Monitoring Well Intermediate Y Y 12/20/93 60 4 -- 48.27 8.27 -11.73 40 20 Sun, 1993
S-193 -- 1 Monitoring Well -- -- Y 12/04/03 -- 4 -- -- -- -- 15 20 Secor, 2004
S-194 -- 1 Monitoring Well -- -- Y 12/04/03 -- 4 -- -- -- -- 15 15 Secor, 2004
S-195 -- 1 Monitoring Well -- -- Y 12/03/03 -- 4 -- -- -- -- 20 17 Secor, 2004
S-196 -- 1 Monitoring Well -- -- Y 12/01/03 -- 4 -- -- -- -- 40.7 15 Secor, 2004

NOTES:

-- Data could not be located or determined based on available reports
Abandoned or damaged wells.

AOI - Area of Interest
ft. - feet
bgs - below ground surface
in. - inches
msl - elevation relative to mean sea level

1. Well construction details were taken directly from well boring logs provided by Handex or Aquaterra or were collected from available historic reports.  Where no well boring logs exist, no well construction or lithologic data exists
2. Former well IDs were derived from handwritten notes on the logs themselves or the referenced report
3. Well type was chosen based on the formation in which the well was screened.  Wells screened within the Middle Clay or the Farrington Sand were classified as deep wells.  Based on their total depth, wells screened above the Middle Clay were classified as either a shallow or intermediate well.
4. Elevation datum for wells within AOI 1 were obtained from J.M. Stewart Surveying, Inc., dated May 21, 2003, and Langan Survey Data May 2005.  Survey is based on the Horizontal Datum: Pennsylvania State Plane Coordinates NAD 83 / South, Zone, Vertical Datum: NAVD 88

Construction

Detail Available 

(Y/N)

Date of Well 

Completion
ReferencesWell Type

3

Well Classification

(Shallow,

Intermediate, Deep)

Soil Boring 

Log Available 

(Y/N)

Well ID Former Well ID
2 AOI #

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Tables\Table 3_Well Summary_060605_draft.xls Page 3 of 3
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Table 5
Summary of Groundwater Analytical Results:

Fill/Alluvium and Trenton Gravel Wells 
Sunoco Philadelphia Refinery - AOI 1

Philadelphia, Pennsylvania

Sample ID
Sample Date 4/27/2005 4/26/2005 4/26/2005 4/27/2005 4/25/2005 4/26/2005 4/26/2005 4/26/2005 4/26/2005
Sample Matrix
Unit ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l

Volatile Organic Compounds Unit Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
Ethylene dibromide (EDB) 106-93-4 0.05 ug/l ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029
1,2-Dichloroethane 107-06-2 5 ug/l ND U 5 ND U 250 ND U 250 ND U 25 ND U 5000 ND U 10000 ND U 5 ND U 5 ND U 25
Benzene 71-43-2 5 ug/l 960 50 2600 250 420 250 29 25 150000 5000 370000 10000 110 5 8 5 370 25
Ethylbenzene 100-41-4 700 ug/l 430 50 290 250 1100 250 970 25 ND U 5000 12000 10000 ND U 5 ND U 5 150 25
Cumene 98-82-8 2300 ug/l 61 5 ND U 250 ND U 250 92 25 ND U 5000 ND U 10000 ND U 5 ND U 5 42 25
Methyl Tertiary Butyl Ether 1634-04-4 20 ug/l ND U 5 ND U 250 ND U 250 ND U 25 ND U 5000 ND U 10000 11 5 18 5 ND U 25
Toluene 108-88-3 1000 ug/l 37 5 510 250 4600 250 30 25 ND U 5000 31000 10000 ND U 5 ND U 5 ND U 25
Xylene (Total) 1330-20-7 10000 ug/l 870 50 1000 250 6200 250 2600 250 ND U 5000 41000 10000 ND U 5 8 5 300 25
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.9 ug/l ND U 96 ND U 100 ND U 10 ND U 97 ND U 10 ND U 10 ND U 10 ND U 10 ND U 96
Fluorene 86-73-7 1900 ug/l ND U 96 ND U 100 ND U 10 150 97 23 10 ND U 10 24 10 51 10 110 96
Naphthalene 91-20-3 100 ug/l 3000 960 ND U 100 120 20 5700 970 5800 990 25 10 ND U 10 ND U 10 150 96
Phenanthrene 85-01-8 1100 ug/l ND U 96 ND U 100 ND U 10 320 97 25 10 ND U 10 ND U 10 24 10 150 96
Pyrene 129-00-0 130 ug/l ND U 96 ND U 100 ND U 10 ND U 97 ND U 10 ND U 10 ND U 10 ND U 10 ND U 96
Metals
Lead (Total) 7439-92-1 5 ug/l ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/l - Micrograms Per Liter

RL - Reporting Limit
ND - Not Detected

Qualifiers:
Q - Qualifier

Exceedance Summary:
10 - Reporting Limit Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500 

Groundwater Groundwater

MW39-042605 MW40-042605

Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater

MW35-042705 MW36-042505 MW37-042605 MW38-042605

CAS No

MW30-042705 MW31-042605 MW32-042605PADEP Non-Residential Used 
Aquifer MSC for Groundwater 

TDS<2,500

MSC - PADEP's Medium Specific Concentration for Impact to Groundwater

10 - Compound Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500

U -  The Analyte Was Analyzed But Not Detected
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Table 5
Summary of Groundwater Analytical Results:

Fill/Alluvium and Trenton Gravel Wells 
Sunoco Philadelphia Refinery - AOI 1

Philadelphia, Pennsylvania

Sample ID
Sample Date
Sample Matrix
Unit

Volatile Organic Compounds Unit
Ethylene dibromide (EDB) 106-93-4 0.05 ug/l
1,2-Dichloroethane 107-06-2 5 ug/l
Benzene 71-43-2 5 ug/l
Ethylbenzene 100-41-4 700 ug/l
Cumene 98-82-8 2300 ug/l
Methyl Tertiary Butyl Ether 1634-04-4 20 ug/l
Toluene 108-88-3 1000 ug/l
Xylene (Total) 1330-20-7 10000 ug/l
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.9 ug/l
Fluorene 86-73-7 1900 ug/l
Naphthalene 91-20-3 100 ug/l
Phenanthrene 85-01-8 1100 ug/l
Pyrene 129-00-0 130 ug/l
Metals
Lead (Total) 7439-92-1 5 ug/l

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/l - Micrograms Per Liter

RL - Reporting Limit
ND - Not Detected

Qualifiers:
Q - Qualifier

Exceedance Summary:
10 - Reporting Limit Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500 

CAS No
PADEP Non-Residential Used 
Aquifer MSC for Groundwater 

TDS<2,500

MSC - PADEP's Medium Specific Concentration for Impact to Groundwater

10 - Compound Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500

U -  The Analyte Was Analyzed But Not Detected

5/2/2005 4/25/2005 4/20/2005 4/22/2005 4/22/2005 4/22/2005 4/22/2005 4/22/2005 4/22/2005

ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL
0.041 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029
ND U 130 ND U 5 ND U 200 ND U 5 ND U 50 ND U 50 ND U 1000 ND U 50 ND U 5

5400 130 160 5 25000 1000 1400 100 8800 500 920 50 15000 1000 990 50 220 25
1000 130 ND U 5 2200 200 22 5 550 50 180 50 ND U 1000 480 50 27 5
ND U 130 ND U 5 ND U 200 26 5 ND U 50 ND U 50 ND U 1000 320 50 16 5
ND U 130 ND U 5 2300 200 ND U 5 100 50 170 50 1700 1000 140 50 ND U 5
ND U 130 5 5 300 200 14 5 ND U 50 52 50 ND U 1000 ND U 50 6 5
490 130 8 5 3700 200 89 5 52 50 460 50 1000 1000 1100 50 120 5

ND U 99 ND U 10 ND U 98 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
99 U 99 ND U 10 ND U 98 10 U 10 ND U 10 ND U 10 ND U 10 11 10 ND U 10

7400 4900 10 10 980 98 41 10 360 50 33 10 240 49 47 10 ND U 10
170 99 ND U 10 120 98 ND U 10 ND U 10 ND U 10 ND U 10 18 10 ND U 10
ND U 99 ND U 10 ND U 98 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

ND U 1 ND U 10 12 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

Groundwater Groundwater Groundwater GroundwaterGroundwater Groundwater GroundwaterGroundwater Groundwater

MW43-050205 OW14-042505 PZ402-042005 S101-042205 S117-042205 S118-042205 S127-042205 S173-042205 S193-042205
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Table 5
Summary of Groundwater Analytical Results:

Fill/Alluvium and Trenton Gravel Wells 
Sunoco Philadelphia Refinery - AOI 1

Philadelphia, Pennsylvania

Sample ID
Sample Date
Sample Matrix
Unit

Volatile Organic Compounds Unit
Ethylene dibromide (EDB) 106-93-4 0.05 ug/l
1,2-Dichloroethane 107-06-2 5 ug/l
Benzene 71-43-2 5 ug/l
Ethylbenzene 100-41-4 700 ug/l
Cumene 98-82-8 2300 ug/l
Methyl Tertiary Butyl Ether 1634-04-4 20 ug/l
Toluene 108-88-3 1000 ug/l
Xylene (Total) 1330-20-7 10000 ug/l
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.9 ug/l
Fluorene 86-73-7 1900 ug/l
Naphthalene 91-20-3 100 ug/l
Phenanthrene 85-01-8 1100 ug/l
Pyrene 129-00-0 130 ug/l
Metals
Lead (Total) 7439-92-1 5 ug/l

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/l - Micrograms Per Liter

RL - Reporting Limit
ND - Not Detected

Qualifiers:
Q - Qualifier

Exceedance Summary:
10 - Reporting Limit Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500 

CAS No
PADEP Non-Residential Used 
Aquifer MSC for Groundwater 

TDS<2,500

MSC - PADEP's Medium Specific Concentration for Impact to Groundwater

10 - Compound Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500

U -  The Analyte Was Analyzed But Not Detected

4/22/2005 4/22/2005 4/20/2005 4/22/2005 5/2/2005 5/2/2005 4/20/2005 4/22/2005 4/20/2005

ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.028 ND U 0.029 ND U 0.029 ND U 0.029
ND U 5 ND U 5 ND U 100 ND U 50 ND U 10 ND U 250 ND U 5 ND U 1000 ND U 20
16 5 ND U 5 940 100 7600 500 150 10 ND U 250 580 25 91000 10000 750 20
11 5 ND U 5 ND U 100 460 50 28 10 360 250 190 5 1200 1000 1500 50
11 5 ND U 5 ND U 100 170 50 62 10 ND U 250 74 5 ND U 1000 210 20
ND U 5 ND U 5 17000 500 77 50 37 10 ND U 250 10 5 ND U 1000 47 20
ND U 5 ND U 5 ND U 100 91 50 ND U 10 ND U 250 69 5 6100 1000 100 20
33 5 13 5 220 100 1800 50 85 10 1300 250 190 5 4700 1000 4300 50

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 99 ND U 10 ND U 10 ND U 10
ND U 10 ND U 10 11 10 27 10 ND U 10 ND U 99 ND U 10 13 10 ND U 10
ND U 10 ND U 10 25 10 70 10 17 10 450 99 30 10 1200 490 100 10
ND U 10 ND U 10 10 10 42 10 ND U 10 ND U 99 ND U 10 27 10 18 10
ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 99 ND U 10 ND U 10 ND U 10

ND U 1 ND U 1 4.4 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1

GroundwaterGroundwater Groundwater Groundwater GroundwaterGroundwater Groundwater Groundwater Groundwater

S194-042205 S196-042205 S203-042005 S226-042205 S227-042005S209-042205   S211-050205 S212-050205 S214-042005
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Table 5
Summary of Groundwater Analytical Results:

Fill/Alluvium and Trenton Gravel Wells 
Sunoco Philadelphia Refinery - AOI 1

Philadelphia, Pennsylvania

Sample ID
Sample Date
Sample Matrix
Unit

Volatile Organic Compounds Unit
Ethylene dibromide (EDB) 106-93-4 0.05 ug/l
1,2-Dichloroethane 107-06-2 5 ug/l
Benzene 71-43-2 5 ug/l
Ethylbenzene 100-41-4 700 ug/l
Cumene 98-82-8 2300 ug/l
Methyl Tertiary Butyl Ether 1634-04-4 20 ug/l
Toluene 108-88-3 1000 ug/l
Xylene (Total) 1330-20-7 10000 ug/l
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.9 ug/l
Fluorene 86-73-7 1900 ug/l
Naphthalene 91-20-3 100 ug/l
Phenanthrene 85-01-8 1100 ug/l
Pyrene 129-00-0 130 ug/l
Metals
Lead (Total) 7439-92-1 5 ug/l

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/l - Micrograms Per Liter

RL - Reporting Limit
ND - Not Detected

Qualifiers:
Q - Qualifier

Exceedance Summary:
10 - Reporting Limit Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500 

CAS No
PADEP Non-Residential Used 
Aquifer MSC for Groundwater 

TDS<2,500

MSC - PADEP's Medium Specific Concentration for Impact to Groundwater

10 - Compound Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500

U -  The Analyte Was Analyzed But Not Detected

4/22/2005 4/21/2005 4/21/2005 4/21/2005 4/21/2005 4/26/2005 4/20/2005 4/20/2005

ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029
50 U 50 ND U 5 ND U 5 ND U 50 ND U 5 ND U 5 ND U 500 ND U 20
65 50 940 50 2100 100 330 50 5 5 ND U 5 17000 500 2400 100
ND U 50 160 5 16 5 75 50 ND U 5 ND U 5 ND U 500 ND U 20
ND U 50 42 5 38 5 140 50 87 5 ND U 5 ND U 500 ND U 20
530 50 10 5 34 5 170 50 92 5 ND U 5 10000 500 180 20
ND U 50 41 5 52 5 ND U 50 ND U 5 ND U 5 ND U 500 ND U 20
ND U 50 98 5 44 5 ND 50 ND U 5 ND U 5 ND U 500 29 20

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 15 10 ND U 10
ND U 10 28 10 ND U 10 13 10 ND U 10 ND U 10 110 10 ND U 10
ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 23 10 ND U 10
ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 10 3 1 1.7 1

GroundwaterGroundwater Groundwater Groundwater GroundwaterGroundwater Groundwater Groundwater

S41-042205 S43-042105 S44-042105 S46-042105 S47D-042105 S74-042605 S77P-042005 S79P-042005
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Table 5
Summary of Groundwater Analytical Results:

Fill/Alluvium and Trenton Gravel Wells 
Sunoco Philadelphia Refinery - AOI 1

Philadelphia, Pennsylvania

Sample ID
Sample Date
Sample Matrix
Unit

Volatile Organic Compounds Unit
Ethylene dibromide (EDB) 106-93-4 0.05 ug/l
1,2-Dichloroethane 107-06-2 5 ug/l
Benzene 71-43-2 5 ug/l
Ethylbenzene 100-41-4 700 ug/l
Cumene 98-82-8 2300 ug/l
Methyl Tertiary Butyl Ether 1634-04-4 20 ug/l
Toluene 108-88-3 1000 ug/l
Xylene (Total) 1330-20-7 10000 ug/l
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.9 ug/l
Fluorene 86-73-7 1900 ug/l
Naphthalene 91-20-3 100 ug/l
Phenanthrene 85-01-8 1100 ug/l
Pyrene 129-00-0 130 ug/l
Metals
Lead (Total) 7439-92-1 5 ug/l

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/l - Micrograms Per Liter

RL - Reporting Limit
ND - Not Detected

Qualifiers:
Q - Qualifier

Exceedance Summary:
10 - Reporting Limit Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500 

CAS No
PADEP Non-Residential Used 
Aquifer MSC for Groundwater 

TDS<2,500

MSC - PADEP's Medium Specific Concentration for Impact to Groundwater

10 - Compound Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500

U -  The Analyte Was Analyzed But Not Detected

4/21/2005 4/22/2005 4/22/2005 4/27/2005 4/25/2005 4/25/2005 4/25/2005 4/25/2005 4/25/2005

ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND U 0.029 ND U 0.029 ND U 0.029 0.089 0.029 ND U 0.029 0.058 0.029 ND U 0.029 ND U 0.029 ND U 0.029
ND U 5 ND U 25 ND U 5 ND U 500 ND U 5 ND U 500 ND U 5000 ND U 250 ND U 25
28 5 580 25 200 5 9200 500 ND U 5 63000 2500 450000 25000 480 250 360 25
ND U 5 140 25 6 5 3200 500 ND U 5 2700 500 ND U 5000 2100 250 25 U 25
12 5 37 25 81 5 ND U 500 ND U 5 ND U 500 ND U 5000 280 250 ND U 25

590 50 ND U 25 17 5 84000 5000 ND U 5 56000 2500 ND U 5000 ND U 250 ND U 25
5 5 ND U 25 23 5 24000 5000 ND U 5 29000 2500 8500 5000 ND U 250 ND U 25

ND U 5 1000 25 19 5 20000 500 ND U 5 17000 500 ND U 5000 2800 250 ND U 25

18 10 ND U 10 ND U 10 180 98 ND U 11 16 10 ND U 10 200 99 ND U 11
ND U 10 ND U 10 ND U 10 470 98 ND U 11 55 10 ND U 10 620 99 ND U 11
ND U 10 110 19 ND U 10 12000 4900 ND U 11 1500 490 17 10 22000 2500 ND U 11
ND U 10 ND U 10 ND U 10 1100 98 ND U 11 110 10 ND U 10 ND U 2500 ND U 11
17 10 ND U 10 ND U 10 430 98 ND U 11 44 10 ND U 10 500 99 ND U 11

1.5 1 3.9 1 1.5 1 10.1 10 ND U 10 14.2 10 ND U 10 ND U 10 ND U 1

Groundwater GroundwaterGroundwater Groundwater Groundwater GroundwaterGroundwater Groundwater Groundwater

S99-042205S98-042205S88-042105 TW10-042705 TW11-042505 TW3-042505 TW5-042505 TW8-042505 TW9-042505
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Table 5
Summary of Groundwater Analytical Results:

Fill/Alluvium and Trenton Gravel Wells 
Sunoco Philadelphia Refinery - AOI 1

Philadelphia, Pennsylvania

Sample ID
Sample Date
Sample Matrix
Unit

Volatile Organic Compounds Unit
Ethylene dibromide (EDB) 106-93-4 0.05 ug/l
1,2-Dichloroethane 107-06-2 5 ug/l
Benzene 71-43-2 5 ug/l
Ethylbenzene 100-41-4 700 ug/l
Cumene 98-82-8 2300 ug/l
Methyl Tertiary Butyl Ether 1634-04-4 20 ug/l
Toluene 108-88-3 1000 ug/l
Xylene (Total) 1330-20-7 10000 ug/l
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.9 ug/l
Fluorene 86-73-7 1900 ug/l
Naphthalene 91-20-3 100 ug/l
Phenanthrene 85-01-8 1100 ug/l
Pyrene 129-00-0 130 ug/l
Metals
Lead (Total) 7439-92-1 5 ug/l

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/l - Micrograms Per Liter

RL - Reporting Limit
ND - Not Detected

Qualifiers:
Q - Qualifier

Exceedance Summary:
10 - Reporting Limit Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500 

CAS No
PADEP Non-Residential Used 
Aquifer MSC for Groundwater 

TDS<2,500

MSC - PADEP's Medium Specific Concentration for Impact to Groundwater

10 - Compound Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500

U -  The Analyte Was Analyzed But Not Detected

4/18/2005 4/19/2005 4/19/2005 4/19/2005 4/19/2005 4/18/2005 4/18/2005 4/18/2005

ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029
ND U 5 ND U 50 ND U 5 ND U 5 ND U 50 ND U 100 ND U 130 ND 25
ND U 5 17000 500 ND U 5 ND U 5 460 50 12000 500 14000 1000 650 25
ND U 5 250 50 ND U 5 ND U 5 ND U 50 140 100 ND U 130 ND U 25
ND U 5 61 50 110 5 ND U 5 ND U 50 120 100 ND U 130 57 25
ND U 5 11000 500 ND U 5 ND U 5 240 50 340 100 140 130 ND U 25
ND U 5 180 50 ND U 5 ND U 5 ND U 50 150 100 130 130 ND U 25
ND U 5 920 50 ND U 5 ND U 5 95 50 320 100 290 130 46 25

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
ND U 10 160 48 ND U 10 ND U 10 ND U 10 240 97 540 97 24 10
ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

ND U 1 6.8 1 ND U 1 ND U 1 1.4 1 11 1 9.9 1 5.4 1

Groundwater GroundwaterGroundwater Groundwater Groundwater GroundwaterGroundwater Groundwater

S180-041905 S181-041905 S182-041805 S184-041805S183-041805S116-041805 S125-041905 S179-041905
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Table 5
Summary of Groundwater Analytical Results:

Fill/Alluvium and Trenton Gravel Wells 
Sunoco Philadelphia Refinery - AOI 1

Philadelphia, Pennsylvania

Sample ID
Sample Date
Sample Matrix
Unit

Volatile Organic Compounds Unit
Ethylene dibromide (EDB) 106-93-4 0.05 ug/l
1,2-Dichloroethane 107-06-2 5 ug/l
Benzene 71-43-2 5 ug/l
Ethylbenzene 100-41-4 700 ug/l
Cumene 98-82-8 2300 ug/l
Methyl Tertiary Butyl Ether 1634-04-4 20 ug/l
Toluene 108-88-3 1000 ug/l
Xylene (Total) 1330-20-7 10000 ug/l
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.9 ug/l
Fluorene 86-73-7 1900 ug/l
Naphthalene 91-20-3 100 ug/l
Phenanthrene 85-01-8 1100 ug/l
Pyrene 129-00-0 130 ug/l
Metals
Lead (Total) 7439-92-1 5 ug/l

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/l - Micrograms Per Liter

RL - Reporting Limit
ND - Not Detected

Qualifiers:
Q - Qualifier

Exceedance Summary:
10 - Reporting Limit Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500 

CAS No
PADEP Non-Residential Used 
Aquifer MSC for Groundwater 

TDS<2,500

MSC - PADEP's Medium Specific Concentration for Impact to Groundwater

10 - Compound Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500

U -  The Analyte Was Analyzed But Not Detected

S206-041905 S207-041905
4/18/2005 4/18/2005 4/18/2005 4/18/2005 4/19/2005 4/19/2005 4/19/2005 4/19/2005

ug/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND U 0.029 ND U 0.029 ND U 0.029 0.038 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029
ND U 50 ND U 10 ND U 20 ND U 5 ND U 100 ND U 10000 ND U 25 ND U 5
850 50 47 10 130 20 1200 50 1400 100 26000 10000 52 25 ND U 5
68 50 ND U 10 ND U 20 97 5 350 100 ND U 10000 ND U 25 ND U 5
50 50 49 10 42 20 110 5 ND U 100 ND U 10000 29 25 25 5
ND U 50 ND U 10 ND U 20 ND U 5 130 100 370000 10000 76 25 10 5
ND U 50 ND U 10 ND U 20 15 5 1600 100 ND U 10000 ND U 25 ND U 5
130 50 ND U 10 30 20 210 5 1700 100 ND U 10000 ND U 25 ND U 5

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
10 U 10 ND U 10 ND U 10 10 10 ND U 10 11 10 ND U 10 ND U 10

560 97 ND U 10 ND U 10 66 10 94 10 290 96 ND U 10 ND U 10
ND U 10 ND U 10 ND U 10 12 10 ND U 10 21 10 ND U 10 ND U 10
ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10 ND U 10

6.3 1 2.1 1 4.4 1 6.3 1 4.9 1 6.4 1 ND U 1 ND U 1

Groundwater GroundwaterGroundwater Groundwater Groundwater GroundwaterGroundwater Groundwater

S204-041905S202-041905S188-041805S185-041805 S186-041805 S187-041805
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Table 5
Summary of Groundwater Analytical Results:

Fill/Alluvium and Trenton Gravel Wells 
Sunoco Philadelphia Refinery - AOI 1

Philadelphia, Pennsylvania

Sample ID
Sample Date
Sample Matrix
Unit

Volatile Organic Compounds Unit
Ethylene dibromide (EDB) 106-93-4 0.05 ug/l
1,2-Dichloroethane 107-06-2 5 ug/l
Benzene 71-43-2 5 ug/l
Ethylbenzene 100-41-4 700 ug/l
Cumene 98-82-8 2300 ug/l
Methyl Tertiary Butyl Ether 1634-04-4 20 ug/l
Toluene 108-88-3 1000 ug/l
Xylene (Total) 1330-20-7 10000 ug/l
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.9 ug/l
Fluorene 86-73-7 1900 ug/l
Naphthalene 91-20-3 100 ug/l
Phenanthrene 85-01-8 1100 ug/l
Pyrene 129-00-0 130 ug/l
Metals
Lead (Total) 7439-92-1 5 ug/l

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/l - Micrograms Per Liter

RL - Reporting Limit
ND - Not Detected

Qualifiers:
Q - Qualifier

Exceedance Summary:
10 - Reporting Limit Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500 

CAS No
PADEP Non-Residential Used 
Aquifer MSC for Groundwater 

TDS<2,500

MSC - PADEP's Medium Specific Concentration for Impact to Groundwater

10 - Compound Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500

U -  The Analyte Was Analyzed But Not Detected

S215-041905 S51-041905 S-52-041905 S84-041905 S84P-041905
4/19/2005 4/19/2005 4/19/2005 4/19/2005 4/19/2005

ug/l ug/l ug/l ug/l ug/l
Result Q RL Result Q RL Result Q RL Result Q RL Result Q RL

ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029
ND U 2500 ND U 100 ND U 50 ND U 20 ND U 20

29000 2500 590 100 230 50 72 20 72 20
3300 2500 ND U 100 ND U 50 140 20 140 20
ND U 2500 ND U 100 ND U 50 160 20 160 20

51000 2500 1900 100 1200 50 ND U 20 ND U 20
29000 2500 ND U 100 ND U 50 ND U 20 ND U 20
19000 2500 190 100 ND U 50 4800 100 4800 100

ND U 10 ND U 10 ND U 10 ND U 10 ND U 10
53 10 ND U 10 ND U 10 ND U 10 ND U 10

2200 500 15 10 ND U 10 420 98 420 98
87 10 10 10 ND U 10 ND U 10 ND U 10
13 10 ND U 10 ND U 10 ND U 10 ND U 10

44.7 1 ND U 1 ND U 1 ND U 1 ND U 1

Groundwater GroundwaterGroundwater Groundwater Groundwater
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Table 6
Summary of Groundwater Analytical Results:

Lower Sand Wells 
Sunoco Philadelphia Refinery - AOI 1

Philadelphia, Pennsylvania

Sample ID S46D-041805 S42D-041505 S80D-041505
Sample Date 4/18/2005 4/15/2005 4/15/2005
Sample Matrix
Unit ug/l ug/l ug/l

Volatile Organic Compounds Unit Result Q RL Result Q RL Result Q RL
Ethylene dibromide (EDB) 106-93-4 0.05 ug/l ND U 0.029 ND  U 0.028 ND  U 0.028
1,2-Dichloroethane 107-06-2 5 ug/l ND U 5 ND  U 5 ND  U 5
Benzene 71-43-2 5 ug/l ND U 5 ND  U 5 ND  U 5
Ethylbenzene 100-41-4 700 ug/l ND U 5 ND  U 5 ND  U 5
Cumene 98-82-8 2300 ug/l ND U 5 ND  U 5 ND  U 5
Methyl Tertiary Butyl Ether 1634-04-4 20 ug/l ND U 5 ND  U 5 ND  U 5
Toluene 108-88-3 1000 ug/l ND U 5 ND  U 5 ND  U 5
Xylene (Total) 1330-20-7 10000 ug/l ND U 5 ND  U 5 ND  U 5
Semi-Volatile Organic Compounds
Chrysene 218-01-9 1.9 ug/l ND U 10 ND  U 10 ND  U 11
Fluorene 86-73-7 1900 ug/l ND U 10 ND  U 10 ND  U 11
Naphthalene 91-20-3 100 ug/l ND U 10 ND  U 10 ND  U 11
Phenanthrene 85-01-8 1100 ug/l ND U 10 ND  U 10 ND  U 11
Pyrene 129-00-0 130 ug/l ND U 10 ND  U 10 ND  U 11
Metals
Lead (Total) 7439-92-1 5 ug/l ND U 1 ND  U 0.001 ND  U 0.001

 Notes:
PADEP - Pennsylvania Department of Environmental Protection
ug/l - Micrograms Per Liter

RL - Reporting Limit
ND - Not Detected

Qualifiers:
Q - Qualifier

Exceedance Summary:
10 - Reporting Limit Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500 

Groundwater

MSC - PADEP's Medium Specific Concentration for Impact to Groundwater

10 - Compound Exceeds the PADEP Non-Residential Used Aquifer MSC for Groundwater TDS<2,500

U -  The Analyte Was Analyzed But Not Detected

GroundwaterGroundwaterCAS No
PADEP Non-Residential 
Used Aquifer MSC for 

Groundwater TDS<2,500

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Tables\Table 6_ Summary of Groundwater Analytical Results - Lower Sand Wells_060705_draft.xls 1 of 1



Table 7
API Calculated LNAPL Specific Volume and Calculated Seepage Velocity Summary

AOI 1: Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Well ID
Apparent LNAPL 
Thickness (1) (ft)

API Model Calculated 
LNAPL Specific Volume 

(ft)

Calculated LNAPL Seepage 
Velocity (cm/sec)(3)

S-76 1.38 5.54E-02 2.664E-07
S-82 0.04 2.03E-07 6.876E-13

RW-401 0.09 8.24E-11 5.122E-20
PZ-401 0.01 4.36E-07 1.709E-14
RW-406 0.38 4.38E-04 2.613E-10
OW-18 0.08 6.37E-06 1.506E-10
OW-2 0.27 5.89E-04 1.586E-08
RW-22 0.09 4.99E-06 8.513E-11
RW-23 0.8 3.12E-02 1.109E-06
RW-24 0.35 2.70E-03 8.930E-08
S-81 0.53 1.65E-03 4.038E-08
S-75 0.09 4.81E-06 1.757E-10
RW-4 2.66 1.54E-01 3.468E-06

RW-21 0.28 6.46E-04 3.895E-09
S-187 0.01 8.03E-09 5.572E-14
S-189 0.06 1.64E-06 5.821E-11
S-190 0.11 1.89E-06 1.115E-12

MW-27 0.43 5.54E-03 2.923E-07
MW-28 1.22 8.90E-02 4.462E-06
MW-29 2.29 2.92E-01 1.114E-05
MW-34 0.01 9.15E-10 1.300E-17
MW-41 0.56 7.92E-03 1.060E-07
MW-42 0.01 8.94E-11 2.718E-18
MW-44 0.1 3.44E-06 3.015E-12
OW-12 0.37 3.12E-03 1.574E-07
OW-13 0.01 1.08E-08 1.692E-13
S-100 0.01 6.19E-10 6.988E-18
S-198 0.24 4.73E-04 2.160E-09
S-199 0.82 5.28E-02 1.505E-06
S-200 0.01 3.26E-10 2.478E-18
S-201 0.66 2.03E-02 4.112E-07
S-205 0.08 9.58E-07 4.017E-13
S-213 0.01 4.11E-10 3.612E-18
S-83 0.17 1.84E-05 2.746E-11
S-89 0.09 3.92E-06 1.684E-10

MW-26 1.36 4.38E-02 1.783E-06
PZ-403 0.41 5.06E-04 1.652E-08
PZ-404 0.36 3.39E-04 1.130E-08
OW-16 0.42 4.55E-03 2.338E-07
RW-405 0.02 6.29E-08 2.256E-12
S-160 0.2 8.93E-06 2.099E-10
S-161 0.09 8.90E-07 1.943E-11
S-162 0.22 1.12E-05 2.562E-10
S-50 0.21 9.70E-06 2.215E-10
S-77 0.62 7.56E-04 1.559E-08

S-210 0.71 3.95E-04 4.985E-10
MW-33 0.01 2.53E-08 9.341E-14
S-208 0.01 6.61E-11 3.256E-20
S-78 0.03 1.50E-07 5.870E-13
S-79 0.12 5.86E-06 2.766E-11

OW-17 0.01 6.30E-09 8.664E-15
S-126 0.01 1.76E-12 3.670E-24

Notes:
1. Groundwater/LNAPL gauging event performed by Handex in May 2005.
2. The Specific Volume and Seepage Velocity values were calculated using API model.
3. A groundwater gradient of 0.0035 was used in the calculation of these values.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Tables\Table 7_API Calculated LNAPL Specific Volume and Calculated Seepage Velocity 
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Table 8
Summary Of Soil Gas Sampling Results 

Sunoco Philadelphia Refinery, AOI 1
Philadelphia, Pennsylvania

PADEP Sample ID 

CAS Number  Indoor Air Criteria Sample Date 

Non-Residential Sample Matrix 
 MSC x100 Units

Volatile Organic Compounds Result Q MDL Result Q MDL Result Q MDL Result Q MDL Result Q MDL Result Q MDL Result Q MDL
Napthalene 91-20-3 0.88 mg/m3 ND 0.017 ND 0.017 ND 0.017 ND 0.02 ND 0.017 ND 0 ND 0.017
Methyl Tertiary Butyl Ether 1634-04-4 31 mg/m3 ND 0.7 ND 0.35 ND 0.35 ND 140 ND 0.07 ND 35 ND 70
1,2-Dichloroethane 107-06-2 0.31 mg/m3 ND 0.8 ND 0.4 ND 0.4 ND 160 ND 0.08 540 40 2200 80
Benzene 71-43-2 1.1 mg/m3 0.7 J 0.6 0.68 J 0.3 9 0.3 ND 130 0.69 0.06 22000 30 85000 120
Toluene 108-88-3 120 mg/m3 2 J 0.8 2 0.4 0.9 J 0.4 200 J 150 0.68 0.08 1000 40 2600 80
Etylene Dibromide 106-93-4 0.037 mg/m3 ND 2 ND 0.75 ND 0.75 ND 300 ND 0.15 ND 75 ND 150
Ethylbenzene 100-41-4 7.3 mg/m3 1 J 0.9 ND 0.45 ND 0.45 ND 170 ND 0.09 ND 45 150 J 90
Xylenes (Total) 1330-20-7 30 mg/m3 3 J 0.9 1 J 0.45 0.8 J 0.45 ND 170 0.12 J 0.09 65 J 45 540 J 90
Cumene 98-82-8 110 mg/m3 ND 1 ND 0.5 ND 0.5 ND 200 ND 0.1 ND 50 ND 100

Notes:
PADEP - Pennsylvania Department of Environmental Protection
mg/m3 - Milligrams Per Cubic Meter
MSC - Medium Specific Concentration for Impact to Soil Gas
RL - Reporting Limit
MDL - Method Detection Limit
ND - Not Detected

Qualifiers: 
Q - Qualifier
J -  Estimated Value, The Analyte Was Detected Below the MDL 
U - The Analyte Was Analyzed But Not Detected

Exceedance Summary: 
10  - Reporting Limit Exceeds the PADEP Non-Residential Soil Gas MSCs
10  - Compound Exceeds the PADEP Non-Residential Soil Gas MSCs

mg/m3 mg/m3 mg/m3 mg/m3
Soil Gas Soil Gas Soil Gas 
mg/m3 mg/m3 mg/m3

Soil Gas Soil Gas Soil Gas Soil Gas 

SG-9 SG-10 SG-11

4/19/2005 4/19/2005 4/19/2005 4/19/2005 4/19/2005 4/19/2005 4/19/2005

SG-5 SG-4 SG-2 SG-8

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Tables\Table 8_ Summary of Soil Gas Sampling Results_060905_draft.xls
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Table 9
Summary of Groundwater Sample Results from Soil Gas Points 

Sunoco Philadelphia Refinery - AOI 1
Philadelphia, Pennsylvania

Sample ID 

Sample Date 

Sample Matrix 

Units
Volatile Organic Compounds Result Q RL Result Q RL Result Q RL Result Q RL
Ethylene Dibromide 106-93-4 1000 ug/l ND U 0.03 ND U 0.029 ND U 0.029 ND U 0.029
1,2-Dichloroethane 107-06-2 4600 ug/l ND U 5 ND U 5 ND U 5 ND U 5
Benzene 71-43-2 5900 ug/l ND U 5 ND U 5 ND U 5 ND U 5
Ethylbenzene 100-41-4 45000 ug/l ND U 5 ND U 5 ND U 5 ND U 5
Cumene 98-82-8 NS ug/l ND U 5 ND U 5 ND U 5 ND U 5
Methyl Tertiary Butyl Ether 1634-04-4 640000 ug/l ND U 5 ND U 5 ND U 5 ND U 5
Toluene 108-88-3 NOC ug/l ND U 5 ND U 5 ND U 5 ND U 5
Xylene (Total) 1330-20-7 NOC ug/l ND U 5 ND U 5 ND U 5 ND U 5
Semi-Volatile Organic Compounds
Chrysene 218-01-9 NS ug/l ND U 10 ND U 10 ND U 10 ND U 10
Fluorene 86-73-7 NOC ug/l ND U 10 ND U 10 ND U 10 ND U 10
Naphthalene 91-20-3 NOC ug/l ND U 10 ND U 10 ND U 10 ND U 10
Phenanthrene 85-01-8 NOC ug/l ND U 10 ND U 10 ND U 10 ND U 10
Pyrene 129-00-0 NS ug/l ND U 10 ND U 10 ND U 10 ND U 10

 Notes:
NS - No Standard
NOC - Not of Concern
1 - PA Defaults Using USEPA J&E Version 2.3; 03/01, Nonresidential Receptor, RL = 10-5, HQ=1
4500 - Bold Face Values Indicate Compound of Potential Indoor Air Concern
          Actual Dectection Above USEPA Defaults Nonresidential Volatilization to Indoor Air 
RL- Reporting Limit
ND - Not Detected

Qualifiers: 
Q - Qualifier
U - The Analyte Was Analyzed But Not Detected

SG1-GW-042605 SG3-GW-042605 SG6-GW-0426050 SG7-GW-042605

Groundwater Groundwater

4/26/2005 4/26/2005 4/26/2005 4/26/2005CAS     
Number

USEPA-PA Defaults 
Nonresidential 

Volatilization to 
Indoor Air Screen (1)

ug/l ug/l ug/l ug/l
Groundwater Groundwater

391

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Tables\Table 9_ Summary of Groundwater Results in Soil Gas Points_060705_draft.xls
1 of 1
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Figure 1:  Site Boundary with AOI 1 Highlighted

                AOI 1 Site Characterization Report

                Sunoco Philadelphia Refinery

                
Philadelphia Pennsylvania

Job Number

2574601

Scale: Date

June 21, 2005

Sunoco, Inc. (R&M)
Philadelphia Refinery
3144 Passyunk Avenue

Philadelphia, PA. 19145

USGS Topographic Map, Philadelphia, PA. Quadrangle, USGS 1995
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Figure 2:  Site Plan

                AOI 1 Site Characterization Report

                Sunoco Philadelphia Refinery

                Philadelphia, Pennsylvania

Sunoco, Inc. (R&M)
Philadelphia Refinery
3144 Passyunk Avenue
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Figure 7:  Summary of Soil Sample Exceedances

                AOI 1 Site Characterization Report
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Compounds of Concern for Site 
Soil and Associated  MSC'S

Shallow Soil Sampling Location 
With Exceedances

Shallow Soil Sampling Location
With no Exceedances 

PADEP Soil to 
Groundwater Non-

Residential MSCs (ug/kg) 
 

 

CAS No 

0 - 2' Dry 2 - 15' Dry 
Volatile Organic Compounds       
Ethylene dibromide (EDB) 106-93-4 5 5 
1,2-Dichloroethane 107-06-2 500 500 
Benzene 71-43-2 500 500 
Ethylbenzene 100-41-4 70000 70000 
Cumene 98-82-8 1600000 1600000 
Methyl Tertiary Butyl Ether  1634-04-4 2000 2000 
Toluene 108-88-3 100000 100000 
Xylene (Total) 1330-20-7 1000000 1000000 
Semi-Volatile Organic Compounds       
Chrysene 218-01-9 230000 230000 
Anthracene 120-12-7 350000 350000 
Benzo(a)anthracene 56-55-3 110000 320000 
Benzo(a)pyrene 50-32-8 11000 46000 
Benzo(b)fluoranthene 205-99-2 110000 170000 
Benzo(g,h,i)perylene 191-24-2 180000 180000 
Fluorene 86-73-7 3800000 3800000 
Naphthalene 91-20-3 25000 25000 
Phenanthrene 85-01-8 10000000 10000000 
Pyrene 129-00-0 2200000 2200000 
Metals       
Lead (Total) 7439-92-1 450000 450000 

 

PADEP Non-Residential 
Soil MSC (ug/kg)
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BH-S214-1.0-1.5

BH-S205-1.5-2.0
BH-S206-2.0-2.5

       VOCs in ug/kg        
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Figure 8:  Summary of Groundwater Sample Exceedances 

                and Apparent LNAPL Extent: Fill / Alluvium and 

                Trenton Gravel Wells in Belmont Terminal

                AOI 1 Site Characterization Report

                Sunoco Philadelphia Refinery

                Philadelphia, Pennsylvania

Sunoco, Inc. (R&M)
Philadelphia Refinery
3144 Passyunk Avenue

Philadelphia, PA.
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CAS No 
PADEP Non-

Residential Used 
Aquifer MSC for 

Groundwater 
TDS<2,500 (ug/l) 

Volatile Organic Compounds     
Ethylene dibromide (EDB) 106-93-4 0.05 
1,2-Dichloroethane 107-06-2 5 
Benzene 71-43-2 5 
Ethylbenzene 100-41-4 700 
Cumene 98-82-8 2300 
Methyl Tertiary Butyl Ether 1634-04-4 20 
Toluene 108-88-3 1000 
Xylene (Total) 1330-20-7 10000 
Semi-Volatile Organic 
Compounds     
Chrysene 218-01-9 1.9 
Fluorene 86-73-7 1900 
Naphthalene 91-20-3 100 
Phenanthrene 85-01-8 1100 
Pyrene 129-00-0 130 
Metals     
Lead (Total) 7439-92-1 5 

 

Compounds of Concern For Site Groundwater 
and Associated MSC's

LNAPL Plume Type

Gasoline / Middle Distillate Mix

Middle Distillate  / Light End Feed Stock 

Unknown - Insufficient Quantity for Analysis

Lube Oil 

Light End Feed Stock 



Legend

@A

@A

@A

AOI 1 and Belmont Terminal Boundaries

0 125 250
Feet

SCALE:

DATE:

DRN. BY:

CKD. BY:

JOB#:

1" = 125'

May 30, 2005

JSC

JH

2574601

Figure 9:   Summary of Groundwater Sample Exceedances and 

                  Apparent LNAPL Extent:Fill / Alluvium and Trenton 

                  Gravel Wells in No. 1 and No. 2 Tank Farms

                  AOI 1 Site Characterization Report                

                  Sunoco Philadelphia Refinery

                  Philadelphia, Pennsylvania

Sunoco, Inc. (R&M)
Philadelphia Refinery
3144 Passyunk Avenue

Philadelphia, PA.

19145
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CAS No 
PADEP Non-

Residential Used 
Aquifer MSC for 

Groundwater 
TDS<2,500 (ug/l) 

Volatile Organic Compounds     
Ethylene dibromide (EDB) 106-93-4 0.05 
1,2-Dichloroethane 107-06-2 5 
Benzene 71-43-2 5 
Ethylbenzene 100-41-4 700 
Cumene 98-82-8 2300 
Methyl Tertiary Butyl Ether 1634-04-4 20 
Toluene 108-88-3 1000 
Xylene (Total) 1330-20-7 10000 
Semi-Volatile Organic 
Compounds     
Chrysene 218-01-9 1.9 
Fluorene 86-73-7 1900 
Naphthalene 91-20-3 100 
Phenanthrene 85-01-8 1100 
Pyrene 129-00-0 130 
Metals     
Lead (Total) 7439-92-1 5 

 

Compounds of Concern for Site 
Groundwater and Associated MSC's

Groundwater Sampling Location With No Exceedance 
Of PADEP MSC
Groundwater Sampling Location With Exceedance 
Of PADEP MSC

Groundwater Sampling Location Not Sampled
(Active Recovery Well Or LNAPL Present)

* Sample not collected at location S-228 because of it's proximity to S-227.
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Figure 14:  Wells With Greatest Calculated 
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CURRENT AND HISTORIC USE FIGURES IN AOI 1 AND 

PAVED SURFACES IN AOI 1 
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Figure A1:  Current Use
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Notes:
1. Historic usage derived from available historic documentation.
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Figure A3:  Paved Surfaces, Tanks, and 
                  Buildings in AOI 1
                  AOI 1 Site Characterization Report
                  Sunoco Philadelphia Refinery
                  Philadelphia, Pennsylvania
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3144 Passyunk Avenue
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APPENDIX B 

 

SOIL BORING LOGS/MONITORING WELL 

CONSTRUCTION SUMMARIES 



 

BELMONT TERMINAL BORING LOGS AND WELL 

CONSTRUCTION SUMMARY 



Aquaterra Technologies, Inc.
Subsurface Log: MW-35

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-35 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Hydroexcavate to 8' BGS 

5

Advance augers to 10' BGS and begin split spoons every 5'

10 10-12 2.9 Gray-brown banded silt, compact, very moist

15 15-17 0 2 Same as above to 16' BGS, changing to a red-brown gravel and sand, some
rocks present, slighlty moist.  

20 20-22 0 Red-brown gravel and sand, slight moisture

 

25 25-27 5.8 Red-brown gravel very coarse sand and gravel, slightly moist.

30 30-32 1047 Black stained sand and gravel, wet.  Sheen present on spoon.

35 Well set at 35' and completed with a flushmount manhole cover

2700 W. Passyunk Ave

31-Mar-05
8.25"
30'

2

2

2

2



Aquaterra Technologies, Inc.
Subsurface Log: MW-36

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-36 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Hydroexcavate to 8' BGS 

5

Advance augers to 10' BGS and begin split spoons every 5'

10 10-12 1847 Green-black stained clay and silt, slightly moist.

15 15-17 2140 2 Green silty clay, slightly moist to 16' BGS.  Changing to a tan clay, highly
plastic.  Slightly moist.  

20 20-22 1709 Same as above to 21' BGS, changing to a red-brown gravel and sand, moist.

 

25 25-27 2790 Red-brown gravel and sand to 26' BGS.  Changing to a 
2473 Brown silt with some clay, slightly moist.

30 30-32 1091 Black stained sand and gravel, wet.

35 Well set at 35' and completed with a flushmount manhole cover

2700 W. Passyunk Ave

6-Apr-05
8.25"
30'

2

2

2

2



Aquaterra Technologies, Inc.
Subsurface Log: MW-37

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-37 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Hydroexcavate to 8' BGS 

5

Advance augers to 10' BGS and begin split spoons every 5'

10 10-12 NA Black fill material, wet from rain

15 15-17 NA 2 Brown sandy silt with rock fragments, gravel and brick material, moist.
 

20 20-22 NA Tan/red/brown sandy silt with some gravel present.  Slightly moist.

 

25 25-27 NA No Recovery

30 30-32 NA Brown-red gravel and sandy silt, moist.

35 Well set at 35' and completed with a flushmount manhole cover

PID not working, therefore no measurements were collected

2700 W. Passyunk Ave

7-Apr-05
8.25"
NA

2

2

0

0.25



Aquaterra Technologies, Inc.
Subsurface Log: MW-38

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-38 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Hydroexcavate to 8' BGS 

Advance augers to 8' BGS and begin continuous split spoons every 

5

8-10' 10.9 0.25 Red-brown gravel and sand, slightly moist

10 10-12 41.6 Same as above

12-14' 84.8 Same as above

14-16' 29.1 Same as above to 15' BGS.  Changing to a 
15 245.6 Gray silt with some sand, slightly moist

16-18' 287 Red-brown sand and gravel, slightly moist.  Clay lense from 16.5-17' BGS  
Color banding from red-brown to tan to gray

18-20' 70.4 Red-brown sand and some gravel, slightly moist

20 20-22 69.7 Same as above, gravel content increased with depth.

22-24' 9 Sand and gravel, wet.  

24-26' 62.2 Coarse sand with small gravel, wet.
25

26-28' 32.2 Sand and gravel, wet

28-30' 42.2 Brown-gray sand and gravel, wet.

30 30-32 45.5 Same as above

32-34' NA No Recovery

35 Well set at 35' and completed with a flushmount manhole cover

2700 W. Passyunk Ave

6-Apr-05
8.25"
22-24'

0.1

0.25

2

2

2

2

2

2

2

2

2

2



Aquaterra Technologies, Inc.
Subsurface Log: MW-39

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-39 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Hydroexcavate to 8' BGS 

5

Advance augers to 10' BGS and begin split spoons every 5'

10 10-12 186.2 Red-brown gravel and sand, moist

15 15-17 NA 0 No Recovery, rock fragment in shoe of spoon.
 

20 20-22 373 Red brown sand and gravel, slightly moist.  Change at 21.5' BGS to a red-
337 brown silty clay, slightly moist

 

25 25-27 264 Tan-poorly sorted gravel and sand, wet, sheen on sample.

30 30-32 114 Red-brown poorly sorted gravel and sand, wet

35 Well set at 35' and completed with a flushmount manhole cover

2700 W. Passyunk Ave

5-Apr-05
8.25"
25-27'

2

2

2

2



Aquaterra Technologies, Inc.
Subsurface Log: MW-40

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-40 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Hydroexcavate to 8' BGS 

5

Advance augers to 10' BGS and begin split spoons every 5'

10 10-12 191 Red-brown-black sand and gravel, slightly moist

15 15-17 90 2 Brown-gray silt with sand and gravel, slightly moist.
 

20 20-22 NA No Recovery

 

25 25-27 92.3 Brown wet poorly sorted gravel and sand

30 30-32 296 Brown-black sand and gravel, wet.

35 Well set at 35' and completed with a flushmount manhole cover

2700 W. Passyunk Ave

5-Apr-05
8.25"
25-27'

2

2

2

2



Aquaterra Technologies, Inc.
Subsurface Log: MW-41

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-41 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Hydroexcavate to 8' BGS 

5

Advance augers to 10' BGS and begin split spoons every 5'

10 10-12 537 Brown sand from 10-11' BGS changing to a red-brown gravel and sand matrix,
moist.

15 15-17 502 0.25 Brown gravel and sand, slightly moist.  Rock fragment in shoe of spoon
 

20 20-22 686 Brown gravel and sand, slighlty moist

 

25 25-27 533 Coarse sand and poorly sorted gravel, red-brown in color.  Wet.

30 30-32 639 Same as above, black staining present

35 Well set at 35' and completed with a flushmount manhole cover

2700 W. Passyunk Ave

30-Mar-05
8.25"
25-27'

2

1

2

2



Aquaterra Technologies, Inc.
Subsurface Log: MW-42

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-42 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 0-2 Hydroexcavate to 8' BGS on 3/29/05

Asphalt and subangular base stone
2-4 277 Gray clay layer from 2-2.5' BGS changing to a small angular gravel matrix

with water entering borehole
4-6 NM Gray clay with gravel and rock fragments.

5
6-8 NM Same.  After soft dig was completed, the excavation filled up

with water to 3' BGS
8-10 NM Advance augers to 10' BGS and begin split spoons

10 10-12 583 Brown orange clay, highly plastic, moist changing to a dark brown/red 
461 clay with gravel and sand, moist.

12-14 612 Dark brown orange clay with gravel and sand, slight moisture

14-16 624 Dark brown clay, highly plastic, moist.  (wet black sand in spoon at the 
15 top, fall in material)

16-18 609 Reddish brown-gray compact clay, slight moisture with a sand lense in  
629 the top of the spoon changing to a red-brown gravel and sand, moist

18-20 528 Red brown compact clay with some gravel and sand at 20' BGS.  Slight 
moisture

20 20-22 534 Sand layer in top 1' changing to a red brown compact clay, slight moisture

22-24 569 Red brown compact clay, slightly moist  
Soil sample collected for GeoTechnical analysis

24-26 679 Red-gray-brown compact clay in top 1' changing to a red-brown gravel
25 345 and sand matrix, very moist

26-28 770 Red-brown gravel and sand matrix, very moist
926

28-30 615 Black stained gravel and sand very moist

30 30-32 437 Recovery in shoe of spoon only.  Wet gravel and sand.

32-34 507 Wet gravel and sand matrix.

35 Well set at 35' and completed with a flushmount manhole cover

30-Mar-05

2

2

2"

2

0.5

0.25

2

2

2

0.5

2

2700 W. Passyunk Ave

8.25"
20-22'

0.25



Aquaterra Technologies, Inc.
Subsurface Log: MW-43

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-43 Log By: M. Brad Spancake Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Hydroexcavate to 8' BGS 

5

Advance augers to 10' BGS and begin split spoons every 5'

10 10-12 325 Moist greenish gray silty clay, some small gravel in top 3"
Blowcount: 1-1-3-3

15 15-17 46 1.5 Same as above to 15.5' BGS.  Changing to a wet gray medium sand to 
16.25' BGS.  Changing to a moist to slightly moist reddish brown clay.  
Blowcount: 1-1-2-2

20 20-22 36 Brownish orange silty coarse sand with poorly sorted gravel.  Large rock 
fragment in shoe of spoon.  Dry.
Blowcount: 8-6-10-19  

25 25-27 145 Reddish brown coarse sand and gravel, slightly moist.   Gravel is small.
Black staining present in bottom 2" of spoon.  Material is wet.
Blowcount: 15-15-12-12

30 30-32 298 Coarse brown sand in top 1' of spoon.  Changing to a heavily black stained  
coarse sand.
Blowcount: 8-14-14-15

35 35-37 6.3 2 Tanish brown moist clay to 36.5' BGS.  Changing to a moist gray fine sand for
3".  Changing to a dark gray clay silt.
Well set at 35' and completed with a flushmount manhole cover

2700 W. Passyunk Ave

19-Apr-05
8.25"
27'

1.25

1

1

1.75



Aquaterra Technologies, Inc.
Subsurface Log: MW-44

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: MW-44 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 10" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Hydroexcavate to 8' BGS 

5

Advance augers to 10' BGS and begin split spoons every 5'

10 10-12 579 Gray-green stained silt and some gravel, moist.  Changing at 11' BGS to a 
21.6 red-orange compact silt, slight moisture.

15 15-17 18.8 2 Red-brown-orange sand and gravel, slightly moist
 

20 20-22 382 Red-brown silt, very moist

 

25 25-27 522 Red-brown gravel and sand, moist.  Black staining present at 27' BGS.

30 30-32 574 Black stained sand and gravel, wet

35 Well set at 35' and completed with a flushmount manhole cover

2700 W. Passyunk Ave

1-Apr-05
8.25"
27'

2

2

2

2



 

SOIL GAS MONITORING POINT LOGS AND 

CONSTRUCTION SUMMARY 



Aquaterra Technologies, Inc.
Subsurface Log: SG-1

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-1 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 10' bgs Backfill: NA  = Backfill

Screen Interval: 5'-10' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-10' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

5 5-7 150 2 Gray, black stained silt

7-9 138 2 Gray, slightly stained silt with some sand, moist

9-11 74.8 2 Gray silt with some fine sand, moist.
10

11-13 8.9 2 Same.  Sand at 12' BGS.

Set well at 10' BGS

2700 W. Passyunk Ave

12-Apr-05
6.25"
11'



Aquaterra Technologies, Inc.
Subsurface Log: SG-2

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-2 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 10' bgs Backfill: NA  = Backfill

Screen Interval: 5'-10' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-10' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

5 5-7 199 2 Brown sandy silt, fine grained.  Slightly moist

7-9 245 2 Gray-brown-green sandy silt, fine grained.  Slightly moist with staining present

9-11 2.6 2 Soft gray silt, slight moisture
10

11-13 2.5 2 Same, wet.  Turning brown in color

Set well at 10' BGS

2700 W. Passyunk Ave

13-Apr-05
6.25"
11'



Aquaterra Technologies, Inc.
Subsurface Log: SG-1

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-1 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 5' bgs Backfill: NA  = Backfill

Screen Interval: 3'-5' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 2.5'-3' Bentonite Interval: 1'-2.5'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

5 5-7 2 Sandy gray silt.  Spoon wet on outside

7-9 2 Same as above, wet.
3' of water in borehole

9 9-11 2 Set well at 5' BGS

2700 W. Passyunk Ave

14-Apr-05
6.25"
NA



Aquaterra Technologies, Inc.
Subsurface Log: SG-4

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-4 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 10' bgs Backfill: NA  = Backfill

Screen Interval: 5'-10' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-10' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

5 5-7 8.3 2 Green-gray silt, slightly moist.  Some fine grained sand

7-9 5.4 2 Same, moist.

9-11 5.3 2 Same
10

11-13 1.6 2 Same.  Wet sand at 12.5' BGS

Set well at 10' BGS

2700 W. Passyunk Ave

12-Apr-05
6.25"
NA



Aquaterra Technologies, Inc.
Subsurface Log: SG-5

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-5 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 10' bgs Backfill: NA  = Backfill

Screen Interval: 5'-10' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-10' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

5 5-7 70.9 2 Green-gray silt, slightly moist.  Fine grained sand present

7-9 61.3 2 Same as above, staining present

9-11 28.2 2 Same as above to 10' BGS.  Changing to a green gray wet sand
10 58.6

11-13 34.2 2 Wet green-gray sand to 12' BGS, changing to a gray brown marbled compact
83.5 clay, slightly moist

Set well at 10' BGS

2700 W. Passyunk Ave

12-Apr-05
6.25"
NA



Aquaterra Technologies, Inc.
Subsurface Log: SG-6

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-6 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 10' bgs Backfill: NA  = Backfill

Screen Interval: 5'-10' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-10' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

5 5-7 1.5 2 Green-gray-brown silt and fine sand, moist

7-9 1.7 2 Same as above

9-11 132 2 Same as above, some clay content.  Sand lense at 9.5-9.75' BGS
10

11-13 7.4 2 Wet, gray sand to 12.75' BGS.  Changing to a compact clay.

Set well at 10' BGS

2700 W. Passyunk Ave

12-Apr-05
6.25"
NA



Aquaterra Technologies, Inc.
Subsurface Log: SG-7

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-7 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 10' bgs Backfill: NA  = Backfill

Screen Interval: 5'-10' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-10' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

5 5-7 24.2 2 Gray-brown silt, moist

7-9 52.6 2 Same as above

9-11 24 2 Same as above, sand lense from 10.25-10.75' BGS
10

11-13 28.3 2 Gray-green sand, wet

Set well at 10' BGS

2700 W. Passyunk Ave

12-Apr-05
6.25"
NA



Aquaterra Technologies, Inc.
Subsurface Log: SG-8

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-8 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 10' bgs Backfill: NA  = Backfill

Screen Interval: 5'-10' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-10' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

5 5-7 2 Slightly moist brown silt to 6' BGS.  Changing to a Green-black stained silt,
slightly moist.

7-9 2 Greenish-brown silt, slightly moist

9-11 2 Brown-green silt with clay, slightly moist
10

11-13 2 Green sand with small amount of gravel, moist.  Clay at 12.75' BGS
Auger cuttings are wet.
Set well at 10' BGS

2700 W. Passyunk Ave

12-Apr-05
6.25"
NA



Aquaterra Technologies, Inc.
Subsurface Log: SG-9

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-9 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 3' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 8'' bgs Backfill: NA  = Backfill

Screen Interval: 5'-8' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-8' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

Advance augers to 6' BGS and collect sample tube for geotechnical analysis.

6 6-8 NA 2 Sample submitted to PTS GeoLabs for geotechnical analysis

8 Well set at 8' BGS

2700 W. Passyunk Ave

15-Apr-05
6.25"
NA



Aquaterra Technologies, Inc.
Subsurface Log: SG-10

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-10 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 8' bgs Backfill: NA  = Backfill

Screen Interval: 5'-8' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-8' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

Advance augers to 6' BGS and collect sample for geotechnical analysis
5

6-8 NA 0 Attempted to collect soil sample for geotechnical analysis, no recovery
Advance augers to 8' BGS and attempt again

8-10 NA 1' Sample collected and submitted to PTS GeoLabs for geotechnical analysis.

10 10-12' NA Saturated sample.

Set well at 8' BGS

2700 W. Passyunk Ave

15-Apr-05
6.25"
NA

1'



Aquaterra Technologies, Inc.
Subsurface Log: SG-11

Project Name: Sunoco Belmont Terminal Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Philadelphia, PA
Boring Number: SG-11 Log By: Brandee Blasi Date:

Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2 inch Length: 5' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 2 inch Length: 5' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 10' bgs Backfill: NA  = Backfill

Screen Interval: 5'-10' Cement/Grout Interval: NA  = Cement/Grout
Sand Pack Interval: 4'-10' Bentonite Interval: 1'-4'  = Bentonite
Completion Details: 8" Flushmount Sand Pack Type: No. 2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 NA Hand clear to 5' BGS.

5 5-7 1300 2 Some clay with rock fragments

7-9 1026 2 Fill material

9 NA 2 Perched water in borehole, rollerbit was saturated.

2700 W. Passyunk Ave

13-Apr-05
6.25"
NA



 

NO. 1 AND NO. 2 TANK FARMS BORING LOGS AND 

WELL CONSTRUCTION SUMMARY 



Aquaterra Technologies, Inc.
Subsurface Log: S-198

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-198 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20.5 Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 15'-18'  = Bentonite
Completion Details: 1.5' stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0

1.5-2 Gray clay matrix and rock fragments.
2-7 Soft dig to 7' BGS.  Advance augers to 10' BGS and begin split spoons

every 5'

5

10 10-12 NA Gray moist to wet sandy clay.

15 15-17 595 NA Gray sandy gravel, moist, slight clay content.
 

20 20-22 363 Gray sandy clay, slightly moist.

 

25 25-27 NA Coarse sand and gravel matrix, moist to wet towards bottom.

30 30-32 1019 Poorly sorted sandy gravel.  Sand is coarse and medium gray in color.

35 Well set at 35' and completed with a 3' stick-up.

1.5-2 Sample interval submitted for laboratory analysis

Philadelphia, PA

3/8, 11,15/05
8.25"

NA

NA

1.5

NA



Aquaterra Technologies, Inc.
Subsurface Log: S-199

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-199 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 21' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 15'-18'  = Bentonite
Completion Details: 1' stickup Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 7' BGS.

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 42 Gray fine clayey sand, wet, changing to brown and gray clay towards
bottom.

15 15-17 272 Brown gray clay in top 6" changing to a coarse sandy gravel.  Gravel
is small.  

20 20-22 657 Same as above changing to a brown silt, some clay.  Rock fragment in  
bottom of spoon.

25 25-27 672 Wet poorly sorted sandy coarse gravel.  Reddish brown in color.

30 30-32 627 Same as above.

35 Lost 1' to cave in.  Well set at 34'.

1.5-2 Sample interval submitted for laboratory analysis

1

10-Mar-05

2

1.5

2

1.75

Philadelphia, PA

8.25"
25'



Aquaterra Technologies, Inc.
Subsurface Log: S-200

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-200 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 15'-18'  = Bentonite
Completion Details: Flushmount manhole Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 961 Black stained medium and coarse sandy gravel, wet.  Changing to a 
brown clayey silt.

15 15-17 NA No recovery.  Rock fragment and some gravel in shoe of spoon.
 

20 20-22 869 Brown and reddish coarse sandy gravel, poorly sorted  

25 25-27 835 Moist to wet medium sand and poorly sorted gravel with brown 
silt  and rock fragments.

30 30-32 627 Wet poorly sorted coarse sandy gravel, brown in color.  A
Advance augers to 35' BGS and set well

35 Well set at 35'.

Philadelphia, PA

16-Mar-05
8.25"
25'

1.5

0

1

1.5

1.75



Aquaterra Technologies, Inc.
Subsurface Log: S-201

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-201 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 15'-18'  = Bentonite
Completion Details: Flushmount manhole Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 34 Wet  gravel in a gray silt matrix, some clay content in the top of spoon.

15 15-17 246 Moist poorly sorted gravel and coarse sand, brownish red in color.
 

20 20-22 83 Brown clayey silt, some small gravel.  Slightly moist.  

25 25-27 433 Wet brown coarse sandy gravel, poorly sorted.

30 30-32 617 Same as above, some black staining towards bottom of spoon.
Advance augers to 35' BGS and set well

35 Well set at 35'.

Philadelphia, PA

17-Mar-05
8.25"
25'

0.5

1.5

1

1.25

0.75



Aquaterra Technologies, Inc.
Subsurface Log: S-202

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-202 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 23' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0-15'  = Backfill

Screen Interval: 20'-35'' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35'' Bentonite Interval: 15'-18'  = Bentonite
Completion Details: 3-foot Stickup Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin continuous 
split spoons 

5

10 10-12 144 Brown and gray clay changing to a gray fine sandy clay, slightly moist.

12-14' NM Not sampled

14-16' 847 Gray sandy clay changing to a fine gray sand, wet.
15

16-18' 704 Wet gray sand and small gravel changing to a moist gray clay at 17' BGS  

18-20' 6 Moist gray sandy clay changing to a tan and gray clay at 18.5' BGS.
Changing to a brown clay at 19' BGS with some small gravel

20 20-22 27 Moist brown clay changing to a poorly sorted sandy gravel, some red  
sandstone rock fragments present.

22-24 38 Poorly sorted sandy gravel, reddish brown in color, slightly moist.

24-26 371 Same as above.
25

26-28 810 Moist to wet grayish red sand, poorly sorted gravel.

28-30 652 Wet poorly sorted reddish gray sand and small gravel.

30 30-32 754 Same as above

32-34 759 Wet poorly sorted sandy gravel, reddish gray in color.

Advance augers to 35' BGS 
35 Well set at 35' BGS.

0.5

1.5

1

1

1

2

2

1.25

1

2

NS

1

Philadelphia, PA

3/10 & 11/05
8.25"
28'



Aquaterra Technologies, Inc.
Subsurface Log: S-203

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-203 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 32' bgs Backfill: 0'-12'  = Backfill

Screen Interval: 17'-32' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 15'-32' Bentonite Interval: 12'-15'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 8' BGS 

Advance augers to 10' BGS and collect spoons every 5'

5

10 10-12 NA Gray clayey silt changing to a moist to wet gray fine sand

15 15-17 NA Moist gray silt changing to a gray and tan clay
 

20 20-22 NA Dark grayish  brown silt with slight clay content  

25 25-27 NA Orangish brown silt, slight clay changing to a wet gray sandy gravel.

Advance augers to 32' BGS and set well

30 30-32 NA Same as above.
Set well at 32' BGS.

Note:  PID malfunctioned therefore no readings were collected.

NA

1

1.25

2

2

Philadelphia, PA

22-Mar-05
8.25"
25'



Aquaterra Technologies, Inc.
Subsurface Log: S-204

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-204 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 23' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-16'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 16'-18'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 47 Gray sandy clay with a thin layer of fine gray sand, moist.  Changing to 
a brown silty clay.

15 15-17 12 Tan clay with slight orange mottling, slightly moist.
 

20 20-22 2 Tan clay in top 9" changing to a dark gray clay  

25 25-27 953 Gray and tan clay in top 4" changing to a poorly sorted coarse sandy
gravel, wet.  Some pebble and brown silt.

30 30-32 250 Wet coarse sandy gravel, gravel is larger and rock fragments present.  Red
sandstone fragment in bottom of spoon.

Advance augers to 35' BGS.

35 Well set at 35'.

1

1.25

2

1.5

1.25

Philadelphia, PA

10-Mar-05
8.25"
26'



Aquaterra Technologies, Inc.
Subsurface Log: S-205

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-205 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 20' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 10' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 30' bgs Backfill: 0'-5'  = Backfill

Screen Interval: 10'-30' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 8'-30' Bentonite Interval: 5'-8'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 8' BGS 

Advance augers to 10' BGS and collect spoons every 5'

5

10 10-12 24 Fine black stained sand, wood fragments and gravel, slightly moist

15 15-17 287 Fine sand and brown silt with black staining, moist to wet.
 

20 20-22 81 Brown coarse sand, wet.  Brick fragments in top of spoon.  Heavy  
staining.  Changing to a gray clay at 21' BGS.

25 25-27 240 Wet gray sandy gravel, some brown silt.

Advance augers to 30' BGS and set well

30 NA Set well at 30' BGSNA

0.75

1.75

0.25

0.75

Philadelphia, PA

9-Mar-05
8.25"
15'



Aquaterra Technologies, Inc.
Subsurface Log: S-206

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-206 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 32' bgs Backfill: 0'-12'  = Backfill

Screen Interval: 17'-32' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 15'-32' Bentonite Interval: 12'-15'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 8' BGS 

Advance augers to 15' BGS and collect spoons every 5'
Augers were advanced to 15' due to time constraints.

5

10 10-12 NA

15 15-17 40 Gray sandy clay in top 6", moist.  Changing to a light gray and tan
clay matrix, slight moisture.  

20 20-22 8 Same as above changing to a dark brown clayey silt matrix.  

Augers starting "jumping" indicating gravel.

25 25-27 741 Wet gray coarse sandy gravel, poorly sorted.

Advance augers to 32' BGS and set well

30 30-32 NA Same as above.
Set well at 32' BGS.

NA

1.25

2

NA

2

Philadelphia, PA

9-Mar-05
8.25"
25'



Aquaterra Technologies, Inc.
Subsurface Log: S-207

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-207 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 18' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 30' bgs Backfill: 0-5'  = Backfill

Screen Interval: 10'-30' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 8'-30' Bentonite Interval: 5'-8'  = Bentonite
Completion Details: 3-foot Stickup Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin continuous 
split spoons 

5

10 10-12 21 Gray stained fine sand, slight clay content.  Moist

12-14' 33 Gray stained fine sand, moist.  More clay content towards bottom.

14-16' 0 Gray sand and gravel, rock fragments.  Moist to wet.
15

16-18' 0 Gray sand in top 6" changing to a tan clay.  Moist.  

18-20' 0 Compact, dense tan clay.  Slight moisture.

20 20-22 0 Gray coarse sand and gravel, slight moisture.  

22-24 0 Same, red dense clay in bottom of spoon.  Dry

24-26 0 Brownish gray sandy gravel, some pebble.  Moist to wet
25

26-28 0 Same as above.

28-30 0 Same as above

30 30-32 0 Brown silty sand and gravel, wet.

32-34 0 Same as above, gray sand in bottom 6"

34-36 0 Wet gray sand matrix changing to a moist gray sandy clay
35

36-38 0 Gray clay with orange banding, some fine sand changing to a silt and clay
matrix.

Philadelphia, PA

8-Mar-05
8.25"
24'

1.25

1

0.25

2

1

1

1

1

1

1

2

2

1

1.5



Aquaterra Technologies, Inc.
Subsurface Log: S-208

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-208 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 12' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 15' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 25' bgs Backfill: 0-5'  = Backfill

Screen Interval: 10'-25' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 8'-25' Bentonite Interval: 5'-8'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 32 Medium sand and gravel in a brown silt matrix

15 15-17 228 Same as above, slight moisture
 

20 20-22 387 Wet gray sand and small gravel  

23-25 97 Wet coarse tan sand and brown silt with small gravel and pebble.  Rock 
fragment in bottom of spoon.

25 Set well at 25' BGS

1.25'

1

Philadelphia, PA

9-Mar-05
8.25"
20'

1.5

1



Aquaterra Technologies, Inc.
Subsurface Log: S-209

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-209 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 23' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 15'-18'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 5 Brown silt and medium sand with small gravel and rock fragments

15 15-17 7 Coarse sand and brown silt with gravel, red sandstone fragment in bottom
of spoon  

20 20-22 82 Moist brown medium sand and silt with some small gravel.  Some gray  
clay in top of spoon

25 25-27 180 Wet coarse sandy gravel and pebble, some brown silt.

30 30-32 131 Wet poorly sorted coarse sandy gravel with small pebble
Advance augers to 35' BGS and set well

35 Well set at 35'.

1.5

1

1.25

0.5

0.75

Philadelphia, PA

10-Mar-05
8.25"
25'



Aquaterra Technologies, Inc.
Subsurface Log: S-210

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-210 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 23' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 15'-18'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 0 Moist gray silty clay

15 15-17 0 Gray and brown fine to medium sand with slight clay content, moist.  
Rock fragment in bottom of spoon.  

20 20-22 884 Gray and brown fine sandy clay changing to a black stained coarse  
sandy gravel, moist.

25 25-27 629 Wet brownish gray coarse sandy gravel.

30 30-32 641 Wet poorly sorted coarse sandy gravel and pebble.
Advance augers to 35' BGS and set well

35 Well set at 35'.

Philadelphia, PA

17-Mar-05
8.25"
25'

0.75

2

1.75

1

2



Aquaterra Technologies, Inc.
Subsurface Log: S-211

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-211 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 12' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 18' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 27' bgs Backfill: 0-8'  = Backfill

Screen Interval: 12'-27' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 10'-27' Bentonite Interval: 7'-10'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 238 Brown coarse sand, poorly sorted gravel and rock fragments

15 15-17 550 Same as above, moist to wet at 17' BGS
 

20 20-22 227 Large rock fragments in a coarse gray sand and small gravel matrix.  

25 25-27 115 Same as above, some brown silt present.

Set well at 27' BGS

Philadelphia, PA

24-Mar-05
8.25"
17'

0.5

1.25

1

0.5



Aquaterra Technologies, Inc.
Subsurface Log: S-212

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-212 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 12' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 15' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 25' bgs Backfill: 0-8'  = Backfill

Screen Interval: 13-25' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 11-25' Bentonite Interval: 8'-11'  = Bentonite
Completion Details: 2' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 77 Coarse sandy gravel matrix, reddish brown in color, dry.

15 15-17 90 Reddish brown coarse sandy gravel, becoming moist towards bottom
 

20 20-22 155 Wet coarse sandy gravel, reddish brown in color  
Advance augers to 25' BGS and set well

25

Philadelphia, PA

18-Mar-05
8.25"
20'

1.5

1

1.5



Aquaterra Technologies, Inc.
Subsurface Log: S-213

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-213 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 12' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 18' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 27' bgs Backfill: 0-8'  = Backfill

Screen Interval: 12'-27' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 10'-27' Bentonite Interval: 7'-10'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5 Lithology not recorded.  See boring log for S-211 for lithology information

10 10-12

15 15-17
 

20 20-22  

25 25-27

Set well at 27' BGS with 3' Stick up

Philadelphia, PA

24-Mar-05
8.25"
17'



Aquaterra Technologies, Inc.
Subsurface Log: S-214

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-214 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 18' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 30' bgs Backfill: 0'-10'  = Backfill

Screen Interval: 15'-30' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 13'-30' Bentonite Interval: 10'-13'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 8' BGS 

Advance augers to 15' BGS and collect spoons every 5'
Augers were advanced to 15' due to time constraints.

5

10 10-12 NA Reddish brown coarse sand and poorly sorted gravel, moist.

15 15-17 NA Same as above, becoming wet at 17' BGS
 

20 20-22 NA Same as above, wet.  

25 25-27 NA Same as above, slight clay content towards the bottom of spoon.  Wet

30 30-32 NA Gray silty clay with some small gravel and coarse sand

Set well at 30' BGS with 3' Stick-up
Note:  PID malfunctioned therefore no readings were collected.

Philadelphia, PA

28-Mar-05
8.25"
17'

1.25

1.5

0.75

1

1.75



Aquaterra Technologies, Inc.
Subsurface Log: S-215

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-215 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 23' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 15'-18'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' below ground surface and begin split spoons 
every 5 feet.

5

10 10-12 433 Brown and gray clayey silt changing to a fine gray sand with brown
banding

15 15-17 53 Brown moist clay and some small gravel changing to a gray sandy clay 
with small gravel.  

20 20-22 67 Poorly sorted coarse sandy gravel, reddish brown in color.  

25 25-27 1125 Reddish brown medium and coarse sand, some poorly sorted gravel.
Moist to wet towards bottom of spoon.

30 30-32 NM Gray and brown clay with medium sand and some small gravel.  Rock
fragment in shoe of spoon, wet.

35 Well set at 35'.

2"

1.25

1

2

1.5

Philadelphia, PA

11-Mar-05
8.25"
25'



Aquaterra Technologies, Inc.
Subsurface Log: S-226

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-226 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 23' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 35' bgs Backfill: 0'-15'  = Backfill

Screen Interval: 20'-35' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 18'-35' Bentonite Interval: 15'-18'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 35' below ground surface and set well

No lithology recorded due to proximity of well S-210.

5
See S-210 well log for litholgy details.

10 10-12

15 15-17
 

20 20-22  

25 25-27

30 30-32

35 Well set at 35'.

Philadelphia, PA

17-Mar-05
8.25"
25'



Aquaterra Technologies, Inc.
Subsurface Log: S-227

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-227 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 20' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 32' bgs Backfill: 0'-12'  = Backfill

Screen Interval: 17'-32' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 15'-32' Bentonite Interval: 12'-15'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 10' BGS and collect spoons every 5'

5

10 10-12 102 Moist brownish tan medium sand in top 3" changing to a brown silty
7.6 clay

15 15-17 0 Dry coarse sandy poorly sorted gravel, reddish brown in color.
 

20 20-22 4 Same as above, moist to wet at bottom of spoon.  

25 25-27 734 Wet gray medium and coarse sand, pebble fragments and some small
gravel.

30 30-32 744 Same as above.
Set well at 32' BGS.

1.25

1.5

1.25

0.75

1.5

Philadelphia, PA

21-Mar-05
8.25"
25'



Aquaterra Technologies, Inc.
Subsurface Log: S-228

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-228 Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 4 inch Length: 15' Slot Size: 0.020 Water Level (Init):
Casing Diameter: 4 inch Length: 21' Type: PVC
Drilling Method: Hollow Stem Auger Sample Method: Split Spoon Rig Type: HSA Rig

Construction Details
Total Well Depth: 33' BGS Backfill: 0'-13'  = Backfill

Screen Interval: 18'-33' Cement/Grout Interval:  = Cement/Grout
Sand Pack Interval: 16'-33' Bentonite Interval: 13'-16'  = Bentonite
Completion Details: 3' Stick up Sand Pack Type: #2  = Sand

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Soft dig to 10' BGS 

Advance augers to 33' BGS and set well.

No lithology recorded due to proximity of S-227

5

10 10-12

15 15-17
 

20 20-22  

25 25-27

30 30-32

Set well at 33' BGS

Philadelphia, PA

21-Mar-05
8.25"
NA



Page 1 of 3

Aquaterra Technologies, Inc.
Subsurface Log: S-80D

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-80D Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2" Length: 15' Slot Size: 0.02 Water Level (Init):
Casing Diameter: 2" Length: 66' Type: PVC
Drilling Method: Hollow Stem Auger/ Sample Method: Split Spoon Rig Type: HSA Rig/Mud Rotary

Mud Rotary
Construction Details

Total Well Depth: 79' BGS 0'-58'  = Backfill
Screen Interval: 64'-79' Bentonite Interval: 0-62'  = Cement/Grout

Sand Pack Interval: 62'-79' Cement/Grout Interval:  = Bentonite
Completion Details: Completed with 2' Sand Pack Type: 62'-79'  = Sand

Steel stick-up

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Vacuum Utility Clearance to 9' below ground surface (bgs).

Advance augers to 10' BGS and begin split spoons

5

10 10-12 21 Wet gray sandy clay changing to a wet gray medium sand

12-14 43 Wet gray and brown fine to medium sand, some small gravel

14-16 NM No recovery
15

16-18 102 Coarse sand and gravel, some gray clayey silt

18-20 48 Coarse sand and pebble fragments, reddish brown in color, slight 
moisture

20 20-22 660 Poorly sorted coarse sandy gravel, quartz fragments and small pebble
Moist

22-24 1485 Sams as above, changing to a reddish gray medium sand and smaller 
gravel toward bottom

24-26 959 Same as above, changing to a brownish gray clayey silt
25

26-28 1435 Reddish brown clayey silt and fine sand, moist to wet

28-30 1511 Wet brown poorly sorted sandy gravel and silt, black staining present
towards bottom of spoon.

30 30-32 967 Wet poorly sorted coarse sandy gravel, gray in color.

32-34 697 Coarse sandy gravel, poorly sorted and wet.  Gravel is small.  Rock 
fragment in bottom of spoon.

34-36 44 Wet poorly sorted gravel with fine and medium sand.  Some brown silt
35

36-38 87 Same as above, changing to a gray and brown moist silt in bottom 3"

Philadelphia, PA

3/15-31/05
8.25"
70'
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Outer Steel Casing Interval:



Page 2 of 3

Aquaterra Technologies, Inc.
Subsurface Log: S-80D (Continued)

Depth Well
(ft) Schematic

38-40 11 Fine gray and brown sand, slight moisture

40 40-42 4.5 Moist brownish gray silty clay changing to a moist light brown clay

42-44 19 Wet gray medium sandy gravel - Note:  could be cave-in from above

44-46 9 Wet gray medium sand and silt, slight clay content towards bottom
45

46-48 5 Same as above, changing to a reddish brown silty clay at 47' BGS

48-50 NM No recovery

50 50-52 0 Reddish brown clay, moist

52-54 0 Same as above.

54-56 0 Same as above.
55

56-58 0 Same as above.  
Set 4" steel casing at 58' BGS.  Continue drilling with mud rotary on 

58-60 NM

60 60-62 NM Advanced Mud rotary to 62' BGS

62-64 0 Reddish brown moist clay becoming sandy towards bottom
Blow Count: 4-4-4-4

64-66 0 Moist reddish brown coarse sand, slight clay content
65 Blow Count: 9-11-10-11

66-68 0 Moist to wet coarse sand reddish brown in color.  Some small gravel
Blow Count: 10-10-9-10

68-70 0 Moist reddish brown coarse sand
Blow Count: 11-9-18-18

70 70-72 0 Reddish brown coarse sand and some small gravel, wet
Blowcount: 17-21-18-19

75 75-77 0 Same as above, gravel lense at 76' BGS with very coarse sand.
Blowcount: 20-20-16-20

80 80-82 0 Brown coarse sand and some small gravel, wet.
Blowcount: 38-15-22-16

1

1.5

2

2

2

0

1

1.25

1.5

1

NS 3/29/2005

NS

NM

NM

NM

NM

0.5

0.5

0.5



Page 3 of 3

Aquaterra Technologies, Inc.
Subsurface Log: S-80D (Continued)

Depth Well
(ft) Schematic
85 85-87 0 Dark greenish gray silt, some pebble.  Silt had some dark brown layering

Blowcount: 27-25-40-31
Rollerbit starting slight refusal at 87' BGS.  Slow advancement

90 90-92 0 Small gravel (white, tan, red, green and gray) with very coarse sand.
Blowcount: 19-17-15-50/4"

92-94 0 Dark greenish gray tight silt, slight clay content, some medium sand
Blowcount: 21-30-28-20

95 Rollerbit started "jumping" at 95' BGS, only advance 1" in 45 minutes
End boring

2'

0.75

2"



Page 1 of 2

Aquaterra Technologies, Inc.
Subsurface Log: S-46D

Project Name: Sunoco Philadelphia Refinery AOI - 1 Owner: Sunoco, Inc. (R&M)
Location: Permit No.:

Boring Number: S-46D Log By: M.B. Spancake Date:
Casing Elevation: N/A Driller: Parrat Wolff Borehole Dia:
Screen Diameter: 2" Length: 15' Slot Size: Water Level (Init):
Casing Diameter: 2" Length: 56' Type: PVC
Drilling Method: Hollow Stem Auger/ Sample Method: Split Spoon Rig Type: HAS/Mud rotary

Mud Rotary
Construction Details

Total Well Depth: 69' BGS 0'-48'  = Backfill
Screen Interval: 54'-69' Bentonite Interval: 0'-52'  = Cement/Grout

Sand Pack Interval: 52'-69' Cement/Grout Interval:  = Bentonite
Completion Details: Completed with 2' Sand Pack Type: # 2  = Sand

Steel stick-up

Depth Sample OVM Amount of Lithology Well
(ft) Depth (ft) (ppm) Recovery (ft) Schematic
0 Vacuum Utility Clearance to 9' below ground surface (bgs).

5

10 10-12 45 Brown coarse sandy gravel, moist, poorly sorted.

12-14 28 Same as above.  Rock fragment in bottom of spoon.  Slightly more 
moisture.

14-16 823 Wet, poorly sorted, coarse sandy gravel.  Brownish-red in color.
15

16-18 829 Same as above.

18-20 817 Same as above.

20 20-22 267 Same as above, gravel is slightly larger.

22-24 744 Same as above, gravel is smaller and less abundant, more coarse sandy 
gravel matrix.

24-26 760 Brownish red, coarse, sandy gravel, wet.
25

26-28 20 Same as above, more gravel and pebbles.

28-30 0 Same as above, changing to a wet, gray, fine sand at 28.5'.  Slight clay
content from 28.5'-29' bgs.

30 30-32 13 Same as above, changing to a coarse sand and very small gravel.

32-34 9 Coarse sandy gravel turning to a fine sandy gray clay towards bottom.

34-36 122 Fine brown silty sand, wet.
35

36-38 11 Gray clayey silt, slight moisture to dry.

Philadelphia, PA

3/17-18/05
8.25"
58'
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Page 2 of 2

Aquaterra Technologies, Inc.
Subsurface Log: S-46D (Continued)

Depth Well
(ft) Schematic

38-40 2 Same as above, more clay content.

40 40-42 0 Same as above.

42-44 0 Gray clayey silt.

44-46 0 Gray fine sandy silt, slight clay.
45

46-48 0 Same as above.

48-50 0 Same as above.

50 50-52 0 Same as above.

52-54 NM Same as above.  Changing to a green coarse sand.  Large quartz fragment
sand and in bottom and serpentine fragment.

54-56 0 Note: The spoon advanced only 0.75 feet.  Coarse brown orange coarse 
55 pebble matrix. Moist.

56-58 0 Same as above.  No gravel or pebble present in bottom of spoon.

58-60 0 Same as above.  Changed to medium sand at bottom of shoe.  Moist
to wet.

60 60-62

65 65-67 0 Medium brown orange sand and pebble.  Wet.  Changing to a medium 
greenish gray wet sand.  

70 70-72 0 White medium and fine sand matrix with large pebble fragments.  Wet
End augers.  Remove augers from borehole and fill with grout.  Will
move well location 15' east.  Advanced augers to 48' BGS and set 4"-
steel casing.   Begin with mud rotary drilling on 4/5/05.
Advance mud rotary to 75' BGS and collect spoon.

75 75-77 0 White and light gray saprolitic mica schist.  Some dark gray banding is
present.  Blow count = 5-23-36-46

80 80-82 0 Light gray highly weathered mica schist with darker banding.  Slight 
green coloration.  Blow count = 14-27-42-46

85 85-87 0 Greenish gray saprolitic mica shist in top 1.5'.  Changing to a dark 
grayish green weathered mica schist.  Blow count = 27-43-50-50.

90 90-92 0 Greenish gray and tan weathered mica schist, very dense and compact.
Blow count = 47-52-50/0.3
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APPENDIX C 

 

SOIL, SOIL GAS, AND GROUNDWATER ANALYTICAL 

REPORTS 



 

BELMONT TERMINAL 



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 940418. Samples arrived at the laboratory on Thursday, April 21,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
SG-5 Grab Summa Canister #296 4508334
SG-5 Grab Sorbent Tube Sample 4508335
SG-4 Grab Summa Canister #0144 4508336
SG-4 Grab Sorbent Tube Sample 4508337
SG-2 Grab Summa Canister #0016 4508338
SG-2 Grab Sorbent Tube Sample 4508339
SG-8 Grab Summa Canister #012 4508340
SG-8 Grab Sorbent Tube Sample 4508341
SG-9 Grab Summa Canister #313 4508342
SG-9 Grab Sorbent Tube Sample 4508343
SG-10 Grab Summa Canister #408 4508344
SG-10 Grab Sorbent Tube Sample 4508345
SG-11 Grab Summa Canister #0175 4508346
SG-11 Grab Sorbent Tube Sample 4508347

ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO LL Attn: Angela   Miller
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster

1 COPY TO Langan Attn: Jason  Hanna



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. AQ 4508334

SG-5 Grab Summa Canister #296
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 11:05 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

05298 TO 15 VOA Ext. List

07225 Methyl t-Butyl Ether 1634-04-4 N.D. 0.70 3.5 mg/m3 1000
07237 1,2-Dichloroethane 107-06-2 N.D. 0.80 4.0 mg/m3 1000
07238 Benzene 71-43-2 0.70 J 0.60 3.0 mg/m3 1000
07250 Toluene 108-88-3 2.0 J 0.80 4.0 mg/m3 1000
07258 1,2-Dibromoethane 106-93-4 N.D. 2.0 10. mg/m3 1000
07261 Ethylbenzene 100-41-4 1.0 J 0.90 4.5 mg/m3 1000
07262 m/p-Xylene 1330-20-7 3.0 J 0.90 4.5 mg/m3 1000
07263 o-Xylene 95-47-6 N.D. 0.90 4.5 mg/m3 1000
07266 Cumene 98-82-8 N.D. 1.0 5.0 mg/m3 1000

The limits of quantitation were raised due to high levels of non-target
compounds.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
05298 TO 15 VOA Ext. List EPA Method TO-15 1 05/02/2005 12:21 George M Main 1000
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Lancaster Laboratories Sample No. AQ 4508335

SG-5 Grab Sorbent Tube Sample
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 11:29 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

SG--5

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

09002 Napthalene in Air n.a. N.D. 0.017 0.17 mg/m3 1

07804 PAHs in Soil by GC/MS

03761 Naphthalene 91-20-3 N.D. 1. 10. ug 1

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
09002 Napthalene in Air TO-13 mod. 1 05/09/2005 13:18 Rachel R Cochis 1
07804 PAHs in Soil by GC/MS Modified TO-13 1 04/28/2005 12:18 Brian K Graham 1



Page 1 of 1

Lancaster Laboratories Sample No. AQ 4508336

SG-4 Grab Summa Canister #0144
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 11:36 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

05298 TO 15 VOA Ext. List

07225 Methyl t-Butyl Ether 1634-04-4 N.D. 0.35 1.8 mg/m3 500
07237 1,2-Dichloroethane 107-06-2 N.D. 0.40 2.0 mg/m3 500
07238 Benzene 71-43-2 0.68 J 0.30 1.5 mg/m3 500
07250 Toluene 108-88-3 2.0 0.40 2.0 mg/m3 500
07258 1,2-Dibromoethane 106-93-4 N.D. 0.75 3.8 mg/m3 500
07261 Ethylbenzene 100-41-4 N.D. 0.45 2.3 mg/m3 500
07262 m/p-Xylene 1330-20-7 1.0 J 0.45 2.3 mg/m3 500
07263 o-Xylene 95-47-6 N.D. 0.45 2.3 mg/m3 500
07266 Cumene 98-82-8 N.D. 0.50 2.5 mg/m3 500

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
05298 TO 15 VOA Ext. List EPA Method TO-15 1 05/02/2005 13:33 George M Main 500
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Lancaster Laboratories Sample No. AQ 4508337

SG-4 Grab Sorbent Tube Sample
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 12:13 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

SG--4

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

09002 Napthalene in Air n.a. N.D. 0.017 0.17 mg/m3 1

07804 PAHs in Soil by GC/MS

03761 Naphthalene 91-20-3 N.D. 1. 10. ug 1

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
09002 Napthalene in Air TO-13 mod. 1 05/09/2005 13:18 Rachel R Cochis 1
07804 PAHs in Soil by GC/MS Modified TO-13 1 04/28/2005 13:06 Brian K Graham 1



Page 1 of 1

Lancaster Laboratories Sample No. AQ 4508338

SG-2 Grab Summa Canister #0016
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 12:16 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

05298 TO 15 VOA Ext. List

07225 Methyl t-Butyl Ether 1634-04-4 N.D. 0.35 1.8 mg/m3 500
07237 1,2-Dichloroethane 107-06-2 N.D. 0.40 20. mg/m3 500
07238 Benzene 71-43-2 9.0 0.30 1.5 mg/m3 500
07250 Toluene 108-88-3 0.90 J 0.40 2.0 mg/m3 500
07258 1,2-Dibromoethane 106-93-4 N.D. 0.75 3.8 mg/m3 500
07261 Ethylbenzene 100-41-4 N.D. 0.45 2.2 mg/m3 500
07262 m/p-Xylene 1330-20-7 0.80 J 0.45 2.2 mg/m3 500
07263 o-Xylene 95-47-6 N.D. 0.45 2.2 mg/m3 500
07266 Cumene 98-82-8 N.D. 0.50 2.5 mg/m3 500

The limits of quantitation were raised due to high levels of non-target
compounds.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
05298 TO 15 VOA Ext. List EPA Method TO-15 1 05/02/2005 14:46 George M Main 500
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Lancaster Laboratories Sample No. AQ 4508339

SG-2 Grab Sorbent Tube Sample
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 12:40 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

SG--2

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

09002 Napthalene in Air n.a. N.D. 0.017 0.17 mg/m3 1

07804 PAHs in Soil by GC/MS

03761 Naphthalene 91-20-3 N.D. 1. 10. ug 1

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
09002 Napthalene in Air TO-13 mod. 1 05/09/2005 13:18 Rachel R Cochis 1
07804 PAHs in Soil by GC/MS Modified TO-13 1 04/28/2005 13:53 Brian K Graham 1
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Lancaster Laboratories Sample No. AQ 4508340

SG-8 Grab Summa Canister #012
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 13:11 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

05298 TO 15 VOA Ext. List

07225 Methyl t-Butyl Ether 1634-04-4 N.D. 140. 700. mg/m3 200000
07237 1,2-Dichloroethane 107-06-2 N.D. 160. 800. mg/m3 200000
07238 Benzene 71-43-2 N.D. 130. 650. mg/m3 200000
07250 Toluene 108-88-3 200. J 150. 750. mg/m3 200000
07258 1,2-Dibromoethane 106-93-4 N.D. 300. 1,500. mg/m3 200000
07261 Ethylbenzene 100-41-4 N.D. 170. 850. mg/m3 200000
07262 m/p-Xylene 1330-20-7 N.D. 170. 850. mg/m3 200000
07263 o-Xylene 95-47-6 N.D. 170. 850. mg/m3 200000
07266 Cumene 98-82-8 N.D. 200. 1,000. mg/m3 200000

The limits of quantitation were raised due to high levels of non-target
compounds.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
05298 TO 15 VOA Ext. List EPA Method TO-15 1 05/02/2005 15:22 George M Main 200000
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Lancaster Laboratories Sample No. AQ 4508341

SG-8 Grab Sorbent Tube Sample
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 13:54 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

SG--8

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

09002 Napthalene in Air n.a. N.D. 0.017 0.17 mg/m3 1

07804 PAHs in Soil by GC/MS

03761 Naphthalene 91-20-3 N.D. 1. 10. ug 1

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
09002 Napthalene in Air TO-13 mod. 1 05/09/2005 13:18 Rachel R Cochis 1
07804 PAHs in Soil by GC/MS Modified TO-13 1 04/28/2005 14:40 Brian K Graham 1
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Lancaster Laboratories Sample No. AQ 4508342

SG-9 Grab Summa Canister #313
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 14:36 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

05298 TO 15 VOA Ext. List

07225 Methyl t-Butyl Ether 1634-04-4 N.D. 0.070 0.35 mg/m3 100
07237 1,2-Dichloroethane 107-06-2 N.D. 0.080 0.40 mg/m3 100
07238 Benzene 71-43-2 0.69 0.060 0.30 mg/m3 100
07250 Toluene 108-88-3 0.68 0.080 0.40 mg/m3 100
07258 1,2-Dibromoethane 106-93-4 N.D. 0.15 0.75 mg/m3 100
07261 Ethylbenzene 100-41-4 N.D. 0.090 0.45 mg/m3 100
07262 m/p-Xylene 1330-20-7 0.12 J 0.090 0.45 mg/m3 100
07263 o-Xylene 95-47-6 N.D. 0.090 0.45 mg/m3 100
07266 Cumene 98-82-8 N.D. 0.10 0.50 mg/m3 100

The limits of quantitation were raised due to high levels of non-target
compounds.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
05298 TO 15 VOA Ext. List EPA Method TO-15 1 05/02/2005 17:11 George M Main 100
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Lancaster Laboratories Sample No. AQ 4508343

SG-9 Grab Sorbent Tube Sample
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 15:03 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

SG--9

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

09002 Napthalene in Air n.a. N.D. 0.017 0.17 mg/m3 1

07804 PAHs in Soil by GC/MS

03761 Naphthalene 91-20-3 N.D. 1. 10. ug 1

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
09002 Napthalene in Air TO-13 mod. 1 05/09/2005 13:18 Rachel R Cochis 1
07804 PAHs in Soil by GC/MS Modified TO-13 1 04/28/2005 15:27 Brian K Graham 1
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Lancaster Laboratories Sample No. AQ 4508344

SG-10 Grab Summa Canister #408
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 14:48 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

05298 TO 15 VOA Ext. List

07225 Methyl t-Butyl Ether 1634-04-4 N.D. 35. 180. mg/m3 50000
07237 1,2-Dichloroethane 107-06-2 540. 40. 200. mg/m3 50000
07238 Benzene 71-43-2 22,000. 30. 150. mg/m3 500000
07250 Toluene 108-88-3 1,000. 40. 200. mg/m3 50000
07258 1,2-Dibromoethane 106-93-4 N.D. 75. 380. mg/m3 50000
07261 Ethylbenzene 100-41-4 N.D. 45. 220. mg/m3 50000
07262 m/p-Xylene 1330-20-7 65. J 45. 220. mg/m3 50000
07263 o-Xylene 95-47-6 N.D. 45. 220. mg/m3 50000
07266 Cumene 98-82-8 N.D. 50. 250. mg/m3 50000

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
05298 TO 15 VOA Ext. List EPA Method TO-15 1 05/02/2005 17:47 George M Main 500000
05298 TO 15 VOA Ext. List EPA Method TO-15 1 05/02/2005 18:23 George M Main 50000
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Lancaster Laboratories Sample No. AQ 4508345

SG-10 Grab Sorbent Tube Sample
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 15:31 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

SG-10

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

09002 Napthalene in Air n.a. N.D. 0.017 0.17 mg/m3 1

07804 PAHs in Soil by GC/MS

03761 Naphthalene 91-20-3 N.D. 1. 10. ug 1

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
09002 Napthalene in Air TO-13 mod. 1 05/09/2005 13:18 Rachel R Cochis 1
07804 PAHs in Soil by GC/MS Modified TO-13 1 04/28/2005 16:14 Brian K Graham 1
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Lancaster Laboratories Sample No. AQ 4508346

SG-11 Grab Summa Canister #0175
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 16:07 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

05298 TO 15 VOA Ext. List

07225 Methyl t-Butyl Ether 1634-04-4 N.D. 70. 350. mg/m3 100000
07237 1,2-Dichloroethane 107-06-2 2,200. 80. 400. mg/m3 100000
07238 Benzene 71-43-2 85,000. 120. 600. mg/m3 2000000
07250 Toluene 108-88-3 2,600. 80. 400. mg/m3 100000
07258 1,2-Dibromoethane 106-93-4 N.D. 150. 750. mg/m3 100000
07261 Ethylbenzene 100-41-4 150. J 90. 450. mg/m3 100000
07262 m/p-Xylene 1330-20-7 410. J 90. 450. mg/m3 100000
07263 o-Xylene 95-47-6 130. J 90. 450. mg/m3 100000
07266 Cumene 98-82-8 N.D. 100. 500. mg/m3 100000

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
05298 TO 15 VOA Ext. List EPA Method TO-15 1 05/02/2005 19:35 George M Main 100000
05298 TO 15 VOA Ext. List EPA Method TO-15 1 05/03/2005 00:20 George M Main 200000

0
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Lancaster Laboratories Sample No. AQ 4508347

SG-11 Grab Sorbent Tube Sample
SUN: Philadelphia Refinery (Belmont Terminal)

Collected:04/19/2005 16:29 by BB Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/09/2005 at 13:25 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

SG-11

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Method Limit of Dilution
No. Analysis Name CAS Number Result Detection

Limit*
Quantitation Units Factor

09002 Napthalene in Air n.a. N.D. 0.017 0.17 mg/m3 1

07804 PAHs in Soil by GC/MS

03761 Naphthalene 91-20-3 N.D. 1. 10. ug 1

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
09002 Napthalene in Air TO-13 mod. 1 05/09/2005 13:18 Rachel R Cochis 1
07804 PAHs in Soil by GC/MS Modified TO-13 1 04/28/2005 18:09 Brian K Graham 1
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Quality Control Summary

Client Name: Langan Group Number: 940418
Reported: 05/09/05 at 01:25 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL** LOQ Units %REC %REC Limits RPD RPD Max

Batch number: 05116SLC026 Sample number(s): 4508335,4508337,4508339,4508341,4508343,4508345,4508347
Naphthalene N.D. 1,000. 10,000. ug/kg 91 70-103

Batch number: C051221AA Sample number(s): 4508334,4508336,4508338,4508340,4508342,4508344,4508346
Methyl t-Butyl Ether N.D. 0.20 1.0 ppb(v)
1,2-Dichloroethane N.D. 0.20 1.0 ppb(v)
Benzene N.D. 0.20 1.0 ppb(v) 122 56-146
Toluene N.D. 0.20 1.0 ppb(v)
1,2-Dibromoethane N.D. 0.20 1.0 ppb(v)
Ethylbenzene N.D. 0.20 1.0 ppb(v) 119 65-127
m/p-Xylene N.D. 0.20 1.0 ppb(v)
o-Xylene N.D. 0.20 1.0 ppb(v)
Cumene N.D. 0.20 1.0 ppb(v)

Surrogate Quality Control

Analysis Name: PAHs in Soil by GC/MS
Batch number: 05116SLC026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4508335 87 86 98
4508337 83 81 96
4508339 76 77 93
4508341 57 56 67
4508343 76 79 90
4508345 80 79 98
4508347 80 81 92
Blank 96 100 110
LCS 95 100 121
__________________________________________________________________________________________________________
Limits: 47-128 55-123 53-140







     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 941001. Samples arrived at the laboratory on Tuesday, April 26,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
OW14-042505 Grab Water Sample 4511551
TW3-042505 Grab Water Sample 4511552
TW5-042505 Grab Water Sample 4511553
TW8-042505 Grab Water Sample 4511554
TW11-042505 Grab Water Sample 4511555
MW36-042505 Grab Water Sample 4511556
TW9-042505 Grab Water Sample 4511557

ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO LL Attn: Angela   Miller
1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,



Page 1 of 2

Lancaster Laboratories Sample No. WW 4511551

OW14-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 14:20 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM14

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 160. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 8. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 22:36 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 18:46 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 00:09 Jolene M Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 05/01/2005 22:24 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 05/01/2005 22:24 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4511551

OW14-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 14:20 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM14

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4511552

TW3-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 13:20 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM03

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0142 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 0.058 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 1,500. 490. 49. ug/l 50
03956 Fluorene 86-73-7 55. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 110. 10. 1. ug/l 1
03967 Pyrene 129-00-0 44. 10. 1. ug/l 1
03971 Chrysene 218-01-9 16. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 56,000. 2,500. 250. ug/l 500
05401 Benzene 71-43-2 63,000. 2,500. 250. ug/l 500
05402 1,2-Dichloroethane 107-06-2 < 500. 500. 100. ug/l 100
05407 Toluene 108-88-3 29,000. 2,500. 350. ug/l 500
05415 Ethylbenzene 100-41-4 2,700. 500. 80. ug/l 100
05420 Isopropylbenzene 98-82-8 < 500. 500. 100. ug/l 100
06310 Xylene (Total) 1330-20-7 17,000. 500. 80. ug/l 100

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 22:38 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 19:16 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 01:03 Jolene M Graham 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4511552

TW3-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 13:20 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM03

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 11:08 Joseph M Gambler 50
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 20:30 Shawn J Rice 100
02302 UST-Waters by 8260B SW-846 8260B 1 05/01/2005 22:51 Jason M Long 500
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 20:30 Shawn J Rice n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 05/01/2005 22:51 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4511553

TW5-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 13:55 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM05

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 17. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5,000. 5,000. 500. ug/l 1000
05401 Benzene 71-43-2 450,000. 25,000. 2,500. ug/l 5000
05402 1,2-Dichloroethane 107-06-2 < 5,000. 5,000. 1,000. ug/l 1000
05407 Toluene 108-88-3 8,500. 5,000. 700. ug/l 1000
05415 Ethylbenzene 100-41-4 < 5,000. 5,000. 800. ug/l 1000
05420 Isopropylbenzene 98-82-8 < 5,000. 5,000. 1,000. ug/l 1000
06310 Xylene (Total) 1330-20-7 < 5,000. 5,000. 800. ug/l 1000

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 22:22 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 19:45 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 01:57 Jolene M Graham 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4511553

TW5-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 13:55 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM05

*=This limit was used in the evaluation of the final result

02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 20:56 Shawn J Rice 1000
02302 UST-Waters by 8260B SW-846 8260B 1 05/01/2005 23:17 Jason M Long 5000
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 20:56 Shawn J Rice n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 05/01/2005 23:17 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4511554

TW8-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 12:00 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM08

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 22,000. 2,500. 250. ug/l 250
03956 Fluorene 86-73-7 620. 99. 10. ug/l 10
03963 Phenanthrene 85-01-8 < 2,500. 2,500. 250. ug/l 250
03967 Pyrene 129-00-0 500. 99. 10. ug/l 10
03971 Chrysene 218-01-9 200. 99. 10. ug/l 10

Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 250. 250. 25. ug/l 50
05401 Benzene 71-43-2 480. 250. 25. ug/l 50
05402 1,2-Dichloroethane 107-06-2 < 250. 250. 50. ug/l 50
05407 Toluene 108-88-3 < 250. 250. 35. ug/l 50
05415 Ethylbenzene 100-41-4 2,100. 250. 40. ug/l 50
05420 Isopropylbenzene 98-82-8 280. 250. 50. ug/l 50
06310 Xylene (Total) 1330-20-7 2,800. 250. 40. ug/l 50

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor



Page 2 of 2

Lancaster Laboratories Sample No. WW 4511554

TW8-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 12:00 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM08

*=This limit was used in the evaluation of the final result

06035 Lead SW-846 6020 1 05/03/2005 22:45 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 20:45 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 12:01 Joseph M Gambler 10
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 15:34 Joseph M Gambler 250
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 21:23 Shawn J Rice 50
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 21:23 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4511555

TW11-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 14:50 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM11

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 11. 11. 1. ug/l 1
03956 Fluorene 86-73-7 < 11. 11. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 11. 11. 1. ug/l 1
03967 Pyrene 129-00-0 < 11. 11. 1. ug/l 1
03971 Chrysene 218-01-9 < 11. 11. 1. ug/l 1

Due to insufficient sample, the reporting limits for the GC/MS
semivolatile compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 22:47 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 21:15 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 03:45 Jolene M Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 05/04/2005 21:32 Dawn M Harle 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4511555

TW11-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 14:50 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM11

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 05/04/2005 21:32 Dawn M Harle n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4511556

MW36-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 12:45 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM36

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 5,800. 990. 99. ug/l 100
03956 Fluorene 86-73-7 23. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 25. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

Surrogate recoveries were outside of QC limits for the GC/MS semivolatile
compounds. The analysis was repeated outside of the required hold time and
surrogate recoveries met requirements. The data reported is from the
initial extraction of the sample.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5,000. 5,000. 500. ug/l 1000
05401 Benzene 71-43-2 150,000. 5,000. 500. ug/l 1000
05402 1,2-Dichloroethane 107-06-2 < 5,000. 5,000. 1,000. ug/l 1000
05407 Toluene 108-88-3 < 5,000. 5,000. 700. ug/l 1000
05415 Ethylbenzene 100-41-4 < 5,000. 5,000. 800. ug/l 1000
05420 Isopropylbenzene 98-82-8 < 5,000. 5,000. 1,000. ug/l 1000
06310 Xylene (Total) 1330-20-7 < 5,000. 5,000. 800. ug/l 1000

Due to the level of benzene, the reporting limits for all GC/MS volatile
compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor



Page 2 of 2

Lancaster Laboratories Sample No. WW 4511556

MW36-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 12:45 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM36

*=This limit was used in the evaluation of the final result

06035 Lead SW-846 6020 1 05/03/2005 22:49 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 21:44 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 04:39 Jolene M Graham 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 12:55 Joseph M Gambler 100
02302 UST-Waters by 8260B SW-846 8260B 1 05/02/2005 00:36 Jason M Long 1000
01163 GC/MS VOA Water Prep SW-846 5030B 1 05/02/2005 00:36 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4511557

TW9-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 15:15 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM09

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 11. 11. 1. ug/l 1
03956 Fluorene 86-73-7 < 11. 11. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 11. 11. 1. ug/l 1
03967 Pyrene 129-00-0 < 11. 11. 1. ug/l 1
03971 Chrysene 218-01-9 < 11. 11. 1. ug/l 1

Due to insufficient sample, the reporting limits for the GC/MS
semivolatile compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 25. 25. 3. ug/l 5
05401 Benzene 71-43-2 360. 25. 3. ug/l 5
05402 1,2-Dichloroethane 107-06-2 < 25. 25. 5. ug/l 5
05407 Toluene 108-88-3 < 25. 25. 4. ug/l 5
05415 Ethylbenzene 100-41-4 < 25. 25. 4. ug/l 5
05420 Isopropylbenzene 98-82-8 < 25. 25. 5. ug/l 5
06310 Xylene (Total) 1330-20-7 < 25. 25. 4. ug/l 5

Due to the level of benzene, the reporting limits for all GC/MS volatile
compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 22:14 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 05:33 Jolene M Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 05/02/2005 01:03 Jason M Long 5
01163 GC/MS VOA Water Prep SW-846 5030B 1 05/02/2005 01:03 Jason M Long n.a.



Page 2 of 2

Lancaster Laboratories Sample No. WW 4511557

TW9-042505 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/25/2005 15:15 by MH Account Number: 10132

Submitted: 04/26/2005 18:15 Langan
Reported: 05/23/2005 at 13:17 500 Hyde Park
Discard: 06/23/2005 Doylestown PA 18901

BLM09

*=This limit was used in the evaluation of the final result

07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1
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Quality Control Summary

Client Name: Langan Group Number: 941001
Reported: 05/23/05 at 01:17 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 051170000A Sample number(s): 4511551-4511557
Ethylene dibromide < 0.030 0.030 0.010 ug/l 96 96 60-140 0 20

Batch number: 05118WAC026 Sample number(s): 4511551-4511557
Naphthalene < 10. 10. 1. ug/l 78 81 58-108 3 30
Fluorene < 10. 10. 1. ug/l 89 89 61-116 0 30
Phenanthrene < 10. 10. 1. ug/l 96 96 68-111 1 30
Pyrene < 10. 10. 1. ug/l 98 99 68-114 1 30
Chrysene < 10. 10. 1. ug/l 96 97 70-111 1 30

Batch number: 051216050001A Sample number(s): 4511551-4511556
Lead < 0.0010 0.0010 0.00021 mg/l 105 80-120

Batch number: P051192AA Sample number(s): 4511552-4511554
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 87 77-127
Benzene < 5. 5. 0.5 ug/l 95 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 85 77-132
Toluene < 5. 5. 0.7 ug/l 100 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 98 82-119
Isopropylbenzene < 5. 5. 1. ug/l 97 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 99 83-113

Batch number: P051211AA Sample number(s): 4511551-4511553,4511556-4511557
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 81 77-127
Benzene < 5. 5. 0.5 ug/l 100 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 89 77-132
Toluene < 5. 5. 0.7 ug/l 105 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 99 82-119
Isopropylbenzene < 5. 5. 1. ug/l 95 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 100 83-113

Batch number: P051241AA Sample number(s): 4511555
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 93 77-127
Benzene < 5. 5. 0.5 ug/l 97 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 88 77-132
Toluene < 5. 5. 0.7 ug/l 101 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 97 82-119
Isopropylbenzene < 5. 5. 1. ug/l 97 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 99 83-113

Sample Matrix Quality Control
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Quality Control Summary

Client Name: Langan Group Number: 941001
Reported: 05/23/05 at 01:17 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051170000A Sample number(s): 4511551-4511557
Ethylene dibromide 78 65-135 < 0.029 < 0.029 0 (1) 30

Batch number: 051216050001A Sample number(s): 4511551-4511556
Lead 120 100 75-125 18 20 < 0.0010 < 0.0010 9 (1) 20

Batch number: P051192AA Sample number(s): 4511552-4511554
Methyl Tertiary Butyl Ether 88 89 69-134 1 30
Benzene 99 99 83-128 0 30
1,2-Dichloroethane 85 85 73-136 1 30
Toluene 98 99 83-127 1 30
Ethylbenzene 92 91 82-129 2 30
Isopropylbenzene 92 92 81-130 1 30
Xylene (Total) 90 90 82-130 0 30

Batch number: P051211AA Sample number(s): 4511551-4511553,4511556-4511557
Methyl Tertiary Butyl Ether 86 88 69-134 1 30
Benzene 127 117 83-128 4 30
1,2-Dichloroethane 94 95 73-136 1 30
Toluene 118 114 83-127 3 30
Ethylbenzene 117 112 82-129 3 30
Isopropylbenzene 110 109 81-130 1 30
Xylene (Total) 131* 117 82-130 5 30

Batch number: P051241AA Sample number(s): 4511555
Methyl Tertiary Butyl Ether 90 90 69-134 1 30
Benzene 102 101 83-128 1 30
1,2-Dichloroethane 81 86 73-136 6 30
Toluene 105 105 83-127 0 30
Ethylbenzene 104 102 82-129 2 30
Isopropylbenzene 103 102 81-130 1 30
Xylene (Total) 104 102 82-130 2 30

Surrogate Quality Control

Analysis Name: EDB in Wastewater
Batch number: 051170000A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4511551 115
4511552 66
4511553 97
4511554 101
4511555 106
4511556 105
4511557 108
Blank 106
DUP 104
LCS 104
LCSD 110
MS 107
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Quality Control Summary

Client Name: Langan Group Number: 941001
Reported: 05/23/05 at 01:17 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: PAHs in Water by GC/MS
Batch number: 05118WAC026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4511551 92 90 121
4511552 97 68 108
4511553 96 87 122
4511554 107 97 113
4511555 94 86 111
4511556 125* 85 121
4511557 94 89 111
Blank 86 76 119
LCS 94 90 124
LCSD 96 92 124
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: UST-Waters by 8260B
Batch number: P051192AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4511552 92 90 104 103
4511553 91 89 103 102
4511554 93 91 104 103
Blank 93 93 105 103
LCS 92 92 105 105
MS 93 93 104 105
MSD 93 91 103 103
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113

Analysis Name: UST-Waters by 8260B
Batch number: P051211AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4511551 88 87 99 99
4511556 88 84 99 95
4511557 89 87 100 93
Blank 90 87 99 93
LCS 90 86 98 95
MS 89 86 99 97
MSD 89 89 99 97
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113

Analysis Name: UST-Waters by 8260B
Batch number: P051241AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4511555 93 93 103 103
Blank 92 93 102 103
LCS 93 92 103 103
MS 94 90 103 104
MSD 93 90 102 103
__________________________________________________________________________________________________________
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Quality Control Summary

Client Name: Langan Group Number: 941001
Reported: 05/23/05 at 01:17 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
Limits: 81-120 82-112 85-112 83-113





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 941186. Samples arrived at the laboratory on Wednesday, April 27,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
S74-042605 Grab Water Sample 4512415
MW38-042605 Grab Water Sample 4512416
MW39-042605 Grab Water Sample 4512417
SG1-GW-042605 Grab Water Sample 4512418
SG3-GW-042605 Grab Water Sample 4512419
SG7-GW-042605 Grab Water Sample 4512420
SG6-GW-042605 Grab Water Sample 4512421
MW40-042605 Grab Water Sample 4512422
MW32-042605 Grab Water Sample 4512423
MW31-042605 Grab Water Sample 4512424
MW37-042605 Grab Water Sample 4512425

ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO LL Attn: Angela   Miller
1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4512415

S74-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 08:30 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM74

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 22:52 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 10:24 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 12:33 Joseph M Gambler 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 01:05 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 01:05 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
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Lancaster Laboratories Sample No. WW 4512415

S74-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 08:30 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM74

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1
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Lancaster Laboratories Sample No. WW 4512416

MW38-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 09:00 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM38

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 24. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 11. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 110. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 22:54 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 11:53 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 13:28 Joseph M Gambler 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 01:24 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 01:24 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4512416

MW38-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 09:00 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM38

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1
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Lancaster Laboratories Sample No. WW 4512417

MW39-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 09:25 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM39

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 51. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 24. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 18. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 8. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 8. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 22:56 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 12:53 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 14:22 Joseph M Gambler 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 01:44 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 01:44 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
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Lancaster Laboratories Sample No. WW 4512417

MW39-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 09:25 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM39

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4512418

SG1-GW-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 12:50 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLMS1

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.030 0.030 0.010 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 22:58 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 13:23 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 15:16 Joseph M Gambler 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 02:04 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 02:04 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
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Lancaster Laboratories Sample No. WW 4512418

SG1-GW-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 12:50 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLMS1

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1
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Lancaster Laboratories Sample No. WW 4512419

SG3-GW-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 12:50 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLMS3

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 23:01 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 13:53 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 16:10 Joseph M Gambler 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 02:24 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 02:24 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4512419

SG3-GW-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 12:50 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLMS3

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4512420

SG7-GW-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 13:15 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLMS7

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 23:03 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 14:22 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 17:04 Joseph M Gambler 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 02:43 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 02:43 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4512420

SG7-GW-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 13:15 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLMS7

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4512421

SG6-GW-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 13:20 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLMS6

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 23:05 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 14:52 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 17:59 Joseph M Gambler 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 03:03 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 03:03 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4512421

SG6-GW-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 13:20 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLMS6

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4512422

MW40-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 14:20 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM40

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 150. 96. 10. ug/l 10
03956 Fluorene 86-73-7 110. 96. 10. ug/l 10
03963 Phenanthrene 85-01-8 150. 96. 10. ug/l 10
03967 Pyrene 129-00-0 < 96. 96. 10. ug/l 10
03971 Chrysene 218-01-9 < 96. 96. 10. ug/l 10

Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 25. 25. 3. ug/l 5
05401 Benzene 71-43-2 370. 25. 3. ug/l 5
05402 1,2-Dichloroethane 107-06-2 < 25. 25. 5. ug/l 5
05407 Toluene 108-88-3 < 25. 25. 4. ug/l 5
05415 Ethylbenzene 100-41-4 150. 25. 4. ug/l 5
05420 Isopropylbenzene 98-82-8 42. 25. 5. ug/l 5
06310 Xylene (Total) 1330-20-7 300. 25. 4. ug/l 5

Due to the level of benzene, the reporting limits for
all GC/MS volatile compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 23:12 David K Beck 10



Page 2 of 2

Lancaster Laboratories Sample No. WW 4512422

MW40-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 14:20 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM40

*=This limit was used in the evaluation of the final result

07879 EDB in Wastewater SW-846 8011 1 05/03/2005 15:23 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 09:22 Joseph M Gambler 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 03:23 Jason M Long 5
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 03:23 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4512423

MW32-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 14:30 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM32

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 120. 20. 2. ug/l 2
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 250. 250. 25. ug/l 50
05401 Benzene 71-43-2 420. 250. 25. ug/l 50
05402 1,2-Dichloroethane 107-06-2 < 250. 250. 50. ug/l 50
05407 Toluene 108-88-3 4,600. 250. 35. ug/l 50
05415 Ethylbenzene 100-41-4 1,100. 250. 40. ug/l 50
05420 Isopropylbenzene 98-82-8 < 250. 250. 50. ug/l 50
06310 Xylene (Total) 1330-20-7 6,200. 250. 40. ug/l 50

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 23:14 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 15:52 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 21:27 Jolene M Graham 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4512423

MW32-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 14:30 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM32

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 10:15 Joseph M Gambler 2
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 03:42 Jason M Long 50
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 03:42 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4512424

MW31-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 14:45 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM31

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0098 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 100. 100. 10. ug/l 1
03956 Fluorene 86-73-7 < 100. 100. 10. ug/l 1
03963 Phenanthrene 85-01-8 < 100. 100. 10. ug/l 1
03967 Pyrene 129-00-0 < 100. 100. 10. ug/l 1
03971 Chrysene 218-01-9 < 100. 100. 10. ug/l 1

Due to insufficient sample, the reporting limits for the GC/MS
semivolatile compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 250. 250. 25. ug/l 50
05401 Benzene 71-43-2 2,600. 250. 25. ug/l 50
05402 1,2-Dichloroethane 107-06-2 < 250. 250. 50. ug/l 50
05407 Toluene 108-88-3 510. 250. 35. ug/l 50
05415 Ethylbenzene 100-41-4 290. 250. 40. ug/l 50
05420 Isopropylbenzene 98-82-8 < 250. 250. 50. ug/l 50
06310 Xylene (Total) 1330-20-7 1,000. 250. 40. ug/l 50

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 23:17 David K Beck 10



Page 2 of 2

Lancaster Laboratories Sample No. WW 4512424

MW31-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 14:45 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM31

*=This limit was used in the evaluation of the final result

07879 EDB in Wastewater SW-846 8011 1 05/03/2005 16:22 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 22:21 Jolene M Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 04:02 Jason M Long 50
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 04:02 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4512425

MW37-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 15:10 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM37

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 25. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 10,000. 10,000. 1,000. ug/l 2000
05401 Benzene 71-43-2 370,000. 10,000. 1,000. ug/l 2000
05402 1,2-Dichloroethane 107-06-2 < 10,000. 10,000. 2,000. ug/l 2000
05407 Toluene 108-88-3 31,000. 10,000. 1,400. ug/l 2000
05415 Ethylbenzene 100-41-4 12,000. 10,000. 1,600. ug/l 2000
05420 Isopropylbenzene 98-82-8 < 10,000. 10,000. 2,000. ug/l 2000
06310 Xylene (Total) 1330-20-7 41,000. 10,000. 1,600. ug/l 2000

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 23:19 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 17:22 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/03/2005 23:15 Jolene M Graham 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4512425

MW37-042605 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/26/2005 15:10 by MBS Account Number: 10132

Submitted: 04/27/2005 14:30 Langan
Reported: 05/05/2005 at 14:32 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM37

*=This limit was used in the evaluation of the final result

02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 04:22 Jason M Long 2000
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 04:22 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/29/2005 07:00 Mark P Mastropietro 1



Page 1 of 3
                                                                                                   

Quality Control Summary

Client Name: Langan Group Number: 941186
Reported: 05/05/05 at 02:32 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 05118WAC026 Sample number(s): 4512415-4512425
Naphthalene < 10. 10. 1. ug/l 78 81 58-108 3 30
Fluorene < 10. 10. 1. ug/l 89 89 61-116 0 30
Phenanthrene < 10. 10. 1. ug/l 96 96 68-111 1 30
Pyrene < 10. 10. 1. ug/l 98 99 68-114 1 30
Chrysene < 10. 10. 1. ug/l 96 97 70-111 1 30

Batch number: 051200009A Sample number(s): 4512415-4512425
Ethylene dibromide < 0.030 0.030 0.010 ug/l 92 92 60-140 0 20

Batch number: 051216050001A Sample number(s): 4512415-4512425
Lead < 0.0010 0.0010 0.00021 mg/l 105 80-120

Batch number: P051183AA Sample number(s): 4512415-4512425
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 88 77-127
Benzene < 5. 5. 0.5 ug/l 98 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 87 77-132
Toluene < 5. 5. 0.7 ug/l 102 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 101 82-119
Isopropylbenzene < 5. 5. 1. ug/l 103 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 104 83-113

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051200009A Sample number(s): 4512415-4512425
Ethylene dibromide 87 65-135 < 0.029 < 0.029 0 (1) 30

Batch number: 051216050001A Sample number(s): 4512415-4512425
Lead 120 100 75-125 18 20 < 0.0010 < 0.0010 9 (1) 20

Batch number: P051183AA Sample number(s): 4512415-4512425
Methyl Tertiary Butyl Ether 90 93 69-134 3 30
Benzene 104 106 83-128 1 30
1,2-Dichloroethane 87 90 73-136 3 30
Toluene 107 111 83-127 3 30
Ethylbenzene 103 106 82-129 3 30
Isopropylbenzene 103 108 81-130 4 30
Xylene (Total) 101 105 82-130 4 30



Page 2 of 3
                                                                                                   

Quality Control Summary

Client Name: Langan Group Number: 941186
Reported: 05/05/05 at 02:32 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Surrogate Quality Control

Analysis Name: PAHs in Water by GC/MS
Batch number: 05118WAC026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4512415 90 86 120
4512416 99 98 119
4512417 100 95 113
4512418 83 81 93
4512419 92 88 120
4512420 93 90 121
4512421 105 102 133
4512422 115 92 113
4512423 95 87 114
4512424 100 89 117
4512425 96 85 122
Blank 86 76 119
LCS 94 90 124
LCSD 96 92 124
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: EDB in Wastewater
Batch number: 051200009A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4512415 89
4512416 93
4512417 112
4512418 103
4512419 102
4512420 102
4512421 88
4512422 104
4512423 77
4512424 96
4512425 93
Blank 101
DUP 92
LCS 93
LCSD 95
MS 117
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: UST-Waters by 8260B
Batch number: P051183AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
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Quality Control Summary

Client Name: Langan Group Number: 941186
Reported: 05/05/05 at 02:32 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
__________________________________________________________________________________________________________
4512415 95 91 100 100
4512416 93 89 100 101
4512417 94 90 99 104
4512418 93 91 100 102
4512419 95 91 100 100
4512420 95 90 102 102
4512421 93 90 99 100
4512422 94 89 102 106
4512423 92 88 101 102
4512424 94 90 101 102
4512425 93 88 100 101
Blank 94 91 101 100
LCS 95 89 102 101
MS 93 88 101 102
MSD 94 89 101 101
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113







     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.
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ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 941392. Samples arrived at the laboratory on Thursday, April 28,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
TW10-042705 Grab Water Sample 4513504
MW35-042705 Grab Water Sample 4513505
MW30-042705 Grab Water Sample 4513506

ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO LL Attn: Angela   Miller
1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4513504

TW10-042705 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/27/2005 07:40 by MBS Account Number: 10132

Submitted: 04/28/2005 16:40 Langan
Reported: 05/05/2005 at 16:58 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM10

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0101 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 0.089 0.029 0.0098 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 12,000. 4,900. 490. ug/l 500
03956 Fluorene 86-73-7 470. 98. 10. ug/l 10
03963 Phenanthrene 85-01-8 1,100. 98. 10. ug/l 10
03967 Pyrene 129-00-0 430. 98. 10. ug/l 10
03971 Chrysene 218-01-9 180. 98. 10. ug/l 10

Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 84,000. 5,000. 500. ug/l 1000
05401 Benzene 71-43-2 9,200. 500. 50. ug/l 100
05402 1,2-Dichloroethane 107-06-2 < 500. 500. 100. ug/l 100
05407 Toluene 108-88-3 24,000. 5,000. 700. ug/l 1000
05415 Ethylbenzene 100-41-4 3,200. 500. 80. ug/l 100
05420 Isopropylbenzene 98-82-8 < 500. 500. 100. ug/l 100
06310 Xylene (Total) 1330-20-7 20,000. 500. 80. ug/l 100

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
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Lancaster Laboratories Sample No. WW 4513504

TW10-042705 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/27/2005 07:40 by MBS Account Number: 10132

Submitted: 04/28/2005 16:40 Langan
Reported: 05/05/2005 at 16:58 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM10

*=This limit was used in the evaluation of the final result

06035 Lead SW-846 6020 1 05/03/2005 23:21 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 17:52 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 15:31 Brian K Graham 10
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 17:48 Brian K Graham 500
02302 UST-Waters by 8260B SW-846 8260B 1 05/03/2005 17:06 Shawn J Rice 1000
02302 UST-Waters by 8260B SW-846 8260B 1 05/03/2005 17:33 Shawn J Rice 100
01163 GC/MS VOA Water Prep SW-846 5030B 1 05/03/2005 17:33 Shawn J Rice n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 05/03/2005 17:06 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/30/2005 06:00 Zachary S Dennis 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4513505

MW35-042705 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/27/2005 10:45 by MBS Account Number: 10132

Submitted: 04/28/2005 16:40 Langan
Reported: 05/05/2005 at 16:58 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM35

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0098 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 5,700. 970. 97. ug/l 100
03956 Fluorene 86-73-7 150. 97. 10. ug/l 10
03963 Phenanthrene 85-01-8 320. 97. 10. ug/l 10
03967 Pyrene 129-00-0 < 97. 97. 10. ug/l 10
03971 Chrysene 218-01-9 < 97. 97. 10. ug/l 10

Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 25. 25. 3. ug/l 5
05401 Benzene 71-43-2 29. 25. 3. ug/l 5
05402 1,2-Dichloroethane 107-06-2 < 25. 25. 5. ug/l 5
05407 Toluene 108-88-3 30. 25. 4. ug/l 5
05415 Ethylbenzene 100-41-4 970. 25. 4. ug/l 5
05420 Isopropylbenzene 98-82-8 92. 25. 5. ug/l 5
06310 Xylene (Total) 1330-20-7 2,600. 250. 40. ug/l 50

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
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Lancaster Laboratories Sample No. WW 4513505

MW35-042705 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/27/2005 10:45 by MBS Account Number: 10132

Submitted: 04/28/2005 16:40 Langan
Reported: 05/05/2005 at 16:58 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM35

*=This limit was used in the evaluation of the final result

06035 Lead SW-846 6020 1 05/03/2005 23:24 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 18:21 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 16:17 Brian K Graham 10
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 18:34 Brian K Graham 100
02302 UST-Waters by 8260B SW-846 8260B 1 05/03/2005 17:59 Shawn J Rice 5
02302 UST-Waters by 8260B SW-846 8260B 1 05/03/2005 18:26 Shawn J Rice 50
01163 GC/MS VOA Water Prep SW-846 5030B 1 05/03/2005 17:59 Shawn J Rice n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 05/03/2005 18:26 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/30/2005 06:00 Zachary S Dennis 1
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Lancaster Laboratories Sample No. WW 4513506

MW30-042705 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/27/2005 11:20 by MBS Account Number: 10132

Submitted: 04/28/2005 16:40 Langan
Reported: 05/05/2005 at 16:58 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM30

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0100 0.0100 0.0021 mg/l 10

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 3,000. 960. 96. ug/l 100
03956 Fluorene 86-73-7 < 96. 96. 10. ug/l 10
03963 Phenanthrene 85-01-8 < 96. 96. 10. ug/l 10
03967 Pyrene 129-00-0 < 96. 96. 10. ug/l 10
03971 Chrysene 218-01-9 < 96. 96. 10. ug/l 10

Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 960. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 37. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 430. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 61. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 870. 50. 8. ug/l 10

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/03/2005 23:26 David K Beck 10
07879 EDB in Wastewater SW-846 8011 1 05/03/2005 18:51 Richard A Shober 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/04/2005 17:03 Brian K Graham 10
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Lancaster Laboratories Sample No. WW 4513506

MW30-042705 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:04/27/2005 11:20 by MBS Account Number: 10132

Submitted: 04/28/2005 16:40 Langan
Reported: 05/05/2005 at 16:58 500 Hyde Park
Discard: 06/05/2005 Doylestown PA 18901

BLM30

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 05/05/2005 05:25 Brian K Graham 100
02302 UST-Waters by 8260B SW-846 8260B 1 05/03/2005 18:52 Shawn J Rice 1
02302 UST-Waters by 8260B SW-846 8260B 1 05/03/2005 19:19 Shawn J Rice 10
01163 GC/MS VOA Water Prep SW-846 5030B 1 05/03/2005 18:52 Shawn J Rice n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 05/03/2005 19:19 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/01/2005 07:25 Suzette L Lehman 1
07786 EDB Extraction SW-846 8011 1 05/02/2005 08:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/30/2005 06:00 Zachary S Dennis 1
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Quality Control Summary

Client Name: Langan Group Number: 941392
Reported: 05/05/05 at 04:58 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 05119WAF026 Sample number(s): 4513504-4513506
Naphthalene < 10. 10. 1. ug/l 79 79 58-108 0 30
Fluorene < 10. 10. 1. ug/l 91 94 61-116 3 30
Phenanthrene < 10. 10. 1. ug/l 92 88 68-111 4 30
Pyrene < 10. 10. 1. ug/l 87 90 68-114 3 30
Chrysene < 10. 10. 1. ug/l 91 94 70-111 4 30

Batch number: 051200009A Sample number(s): 4513504-4513506
Ethylene dibromide < 0.030 0.030 0.010 ug/l 92 92 60-140 0 20

Batch number: 051216050001A Sample number(s): 4513504-4513506
Lead < 0.0010 0.0010 0.00021 mg/l 105 80-120

Batch number: P051231AA Sample number(s): 4513504-4513506
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 83 83 77-127 0 30
Benzene < 5. 5. 0.5 ug/l 99 102 85-117 2 30
1,2-Dichloroethane < 5. 5. 1. ug/l 87 90 77-132 3 30
Toluene < 5. 5. 0.7 ug/l 101 108 85-115 6 30
Ethylbenzene < 5. 5. 0.8 ug/l 98 102 82-119 4 30
Isopropylbenzene < 5. 5. 1. ug/l 94 99 80-120 5 30
Xylene (Total) < 5. 5. 0.8 ug/l 98 103 83-113 5 30

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051200009A Sample number(s): 4513504-4513506
Ethylene dibromide 87 65-135 < 0.029 < 0.029 0 (1) 30

Batch number: 051216050001A Sample number(s): 4513504-4513506
Lead 120 100 75-125 18 20 < 0.0010 < 0.0010 9 (1) 20

Batch number: P051231AA Sample number(s): 4513504-4513506
Methyl Tertiary Butyl Ether 82 69-134
Benzene 105 83-128
1,2-Dichloroethane 91 73-136
Toluene 109 83-127
Ethylbenzene 105 82-129
Isopropylbenzene 104 81-130
Xylene (Total) 106 82-130
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Quality Control Summary

Client Name: Langan Group Number: 941392
Reported: 05/05/05 at 04:58 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Surrogate Quality Control

Analysis Name: PAHs in Water by GC/MS
Batch number: 05119WAF026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4513504 83 86 94
4513505 93 93 100
4513506 88 83 103
Blank 91 88 110
LCS 87 88 110
LCSD 93 93 110
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: EDB in Wastewater
Batch number: 051200009A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4513504 92
4513505 91
4513506 105
Blank 101
DUP 92
LCS 93
LCSD 95
MS 117
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: UST-Waters by 8260B
Batch number: P051231AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4513504 89 91 99 96
4513505 89 88 98 101
4513506 89 84 98 105
Blank 89 87 100 95
LCS 89 86 98 95
LCSD 88 85 99 96
MS 90 88 99 96
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 941915. Samples arrived at the laboratory on Tuesday, May 03,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
MW43-050205 Grab Water Sample 4516623

ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO LL Attn: Angela   Miller
1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4516623

MW43-050205 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:05/02/2005 11:50 by MBS Account Number: 10132

Submitted: 05/03/2005 16:35 Langan
Reported: 05/10/2005 at 15:18 500 Hyde Park
Discard: 06/10/2005 Doylestown PA 18901

MW-43

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00021 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 0.041 0.029 0.0095 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 7,400. 4,900. 490. ug/l 500
03956 Fluorene 86-73-7 < 99. 99. 10. ug/l 10
03963 Phenanthrene 85-01-8 170. 99. 10. ug/l 10
03967 Pyrene 129-00-0 < 99. 99. 10. ug/l 10
03971 Chrysene 218-01-9 < 99. 99. 10. ug/l 10

Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 130. 130. 13. ug/l 25
05401 Benzene 71-43-2 5,400. 130. 13. ug/l 25
05402 1,2-Dichloroethane 107-06-2 < 130. 130. 25. ug/l 25
05407 Toluene 108-88-3 < 130. 130. 18. ug/l 25
05415 Ethylbenzene 100-41-4 1,000. 130. 20. ug/l 25
05420 Isopropylbenzene 98-82-8 < 130. 130. 25. ug/l 25
06310 Xylene (Total) 1330-20-7 490. 130. 20. ug/l 25

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
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Lancaster Laboratories Sample No. WW 4516623

MW43-050205 Grab Water Sample
SUN: Belmont Terminal AOI-1

Collected:05/02/2005 11:50 by MBS Account Number: 10132

Submitted: 05/03/2005 16:35 Langan
Reported: 05/10/2005 at 15:18 500 Hyde Park
Discard: 06/10/2005 Doylestown PA 18901

MW-43

*=This limit was used in the evaluation of the final result

06035 Lead SW-846 6020 1 05/06/2005 23:11 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 05/06/2005 03:58 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/09/2005 09:09 Joseph M Gambler 10
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/09/2005 10:07 Joseph M Gambler 500
02302 UST-Waters by 8260B SW-846 8260B 1 05/06/2005 04:45 Andrea D Moore 25
01163 GC/MS VOA Water Prep SW-846 5030B 1 05/06/2005 04:45 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/05/2005 15:54 Megersa Deyessa 1
07786 EDB Extraction SW-846 8011 1 05/05/2005 10:00 Joseph S Feister 1
07807 BNA Water Extraction SW-846 3510C 1 05/04/2005 17:00 Olivia I Santiago 1
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Quality Control Summary

Client Name: Langan Group Number: 941915
Reported: 05/10/05 at 03:18 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 051240024A Sample number(s): 4516623
Ethylene dibromide < 0.030 0.030 0.010 ug/l 100 100 60-140 0 20

Batch number: 05124WAC026 Sample number(s): 4516623
Naphthalene < 10. 10. 1. ug/l 88 87 58-108 1 30
Fluorene < 10. 10. 1. ug/l 100 95 61-116 4 30
Phenanthrene < 10. 10. 1. ug/l 97 99 68-111 2 30
Pyrene < 10. 10. 1. ug/l 88 90 68-114 2 30
Chrysene < 10. 10. 1. ug/l 91 94 70-111 3 30

Batch number: 051256050001A Sample number(s): 4516623
Lead < 0.0010 0.0010 0.00021 mg/l 100 80-120

Batch number: T051252AA Sample number(s): 4516623
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 99 77-127
Benzene < 5. 5. 0.5 ug/l 109 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 117 77-132
Toluene < 5. 5. 0.7 ug/l 104 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 97 82-119
Isopropylbenzene < 5. 5. 1. ug/l 97 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 98 83-113

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051240024A Sample number(s): 4516623
Ethylene dibromide 84 65-135 < 0.028 < 0.029 0 (1) 30

Batch number: 051256050001A Sample number(s): 4516623
Lead 100 101 75-125 1 20 < 0.0010 < 0.0010 25* (1) 20

Batch number: T051252AA Sample number(s): 4516623
Methyl Tertiary Butyl Ether 104 107 69-134 4 30
Benzene 115 115 83-128 0 30
1,2-Dichloroethane 123 124 73-136 1 30
Toluene 108 110 83-127 2 30
Ethylbenzene 100 102 82-129 2 30
Isopropylbenzene 98 102 81-130 5 30
Xylene (Total) 100 100 82-130 0 30
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Quality Control Summary

Client Name: Langan Group Number: 941915
Reported: 05/10/05 at 03:18 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Surrogate Quality Control

Analysis Name: EDB in Wastewater
Batch number: 051240024A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4516623 106
Blank 102
DUP 75
LCS 104
LCSD 103
MS 96
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: PAHs in Water by GC/MS
Batch number: 05124WAC026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4516623 75 81 88
Blank 77 86 94
LCS 77 86 98
LCSD 76 86 102
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: UST-Waters by 8260B
Batch number: T051252AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4516623 92 88 94 100
Blank 98 88 92 98
LCS 95 86 92 100
MS 96 86 91 99
MSD 97 87 94 100
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



 

NO. 1 AND NO. 2 TANK FARMS 



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 934918. Samples arrived at the laboratory on Thursday, March 10,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
BH-S208-030805-1.5-2 Grab Soil Sample 4479505
BH-S207-030805-3-3.5 Grab Soil Sample 4479506
BH-S198-030805-1.5-2 Grab Soil Sample 4479507
BH-S214-030905-1-1.5 Grab Soil Sample 4479508

1 COPY TO LL Attn: Angela   Miller
ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. SW 4479505

BH-S208-030805-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/08/2005 08:10 by MBS Account Number: 10132

Submitted: 03/10/2005 18:55 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S-208

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 28.9 2.40 1.12 mg/kg 1
00111 Moisture n.a. 16.7 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 < 400. 400. 40. ug/kg 1
03761 Naphthalene 91-20-3 < 400. 400. 40. ug/kg 1
03768 Fluorene 86-73-7 < 400. 400. 40. ug/kg 1
03775 Phenanthrene 85-01-8 < 400. 400. 40. ug/kg 1
03776 Anthracene 120-12-7 < 400. 400. 40. ug/kg 1
03781 Benzo(a)anthracene 56-55-3 < 400. 400. 40. ug/kg 1
03782 Chrysene 218-01-9 < 400. 400. 40. ug/kg 1
03786 Benzo(b)fluoranthene 205-99-2 < 400. 400. 40. ug/kg 1
03788 Benzo(a)pyrene 50-32-8 < 400. 400. 40. ug/kg 1
03791 Benzo(g,h,i)perylene 191-24-2 < 400. 400. 40. ug/kg 1

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 160. 160. 16. ug/kg 26.6
05460 Benzene 71-43-2 170. 160. 16. ug/kg 26.6
05461 1,2-Dichloroethane 107-06-2 < 160. 160. 32. ug/kg 26.6
05466 Toluene 108-88-3 < 160. 160. 32. ug/kg 26.6
05471 1,2-Dibromoethane 106-93-4 < 160. 160. 32. ug/kg 26.6
05474 Ethylbenzene 100-41-4 270. 160. 32. ug/kg 26.6
05479 Isopropylbenzene 98-82-8 450. 160. 32. ug/kg 26.6
06301 Xylene (Total) 1330-20-7 240. 160. 32. ug/kg 26.6

The GC/MS volatile analysis was performed according to the high level
soil method due to the level of non-target compounds. Therefore, the
reporting limits were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
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Lancaster Laboratories Sample No. SW 4479505

BH-S208-030805-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/08/2005 08:10 by MBS Account Number: 10132

Submitted: 03/10/2005 18:55 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S-208

*=This limit was used in the evaluation of the final result

06955 Lead SW-846 6010B 1 03/14/2005 20:46 Donna R Sackett 1
00111 Moisture EPA 160.3 modified 1 03/15/2005 14:41 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/22/2005 12:24 Joseph M Gambler 1
02308 UST-Soils by 8260B SW-846 8260B 1 03/14/2005 06:28 Stephanie A Selis 26.6
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/11/2005 09:54 Stephanie A Sanchez 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/11/2005 09:54 Stephanie A Sanchez 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/14/2005 06:53 Denise Y Black 1
06171 GC/MS - Field Preserved

MeOH
SW-846 5035 1 03/11/2005 09:55 Stephanie A Sanchez 1

07806 BNA Soil Extraction SW-846 3550B 3 03/18/2005 19:00 Elia R Botrous 1
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Lancaster Laboratories Sample No. SW 4479506

BH-S207-030805-3-3.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/08/2005 09:00 by MBS Account Number: 10132

Submitted: 03/10/2005 18:55 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S-207

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 41.6 2.39 1.11 mg/kg 1
00111 Moisture n.a. 19.7 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 < 420. 420. 42. ug/kg 1
03761 Naphthalene 91-20-3 < 420. 420. 42. ug/kg 1
03768 Fluorene 86-73-7 < 420. 420. 42. ug/kg 1
03775 Phenanthrene 85-01-8 < 420. 420. 42. ug/kg 1
03776 Anthracene 120-12-7 < 420. 420. 42. ug/kg 1
03781 Benzo(a)anthracene 56-55-3 < 420. 420. 42. ug/kg 1
03782 Chrysene 218-01-9 < 420. 420. 42. ug/kg 1
03786 Benzo(b)fluoranthene 205-99-2 < 420. 420. 42. ug/kg 1
03788 Benzo(a)pyrene 50-32-8 < 420. 420. 42. ug/kg 1
03791 Benzo(g,h,i)perylene 191-24-2 < 420. 420. 42. ug/kg 1

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 3. 3. 0.3 ug/kg 0.52
05460 Benzene 71-43-2 < 3. 3. 0.3 ug/kg 0.52
05461 1,2-Dichloroethane 107-06-2 < 3. 3. 0.7 ug/kg 0.52
05466 Toluene 108-88-3 < 3. 3. 0.7 ug/kg 0.52
05471 1,2-Dibromoethane 106-93-4 < 3. 3. 0.7 ug/kg 0.52
05474 Ethylbenzene 100-41-4 < 3. 3. 0.7 ug/kg 0.52
05479 Isopropylbenzene 98-82-8 < 3. 3. 0.7 ug/kg 0.52
06301 Xylene (Total) 1330-20-7 < 3. 3. 0.7 ug/kg 0.52

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06955 Lead SW-846 6010B 1 03/14/2005 20:50 Donna R Sackett 1
00111 Moisture EPA 160.3 modified 1 03/15/2005 14:41 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/22/2005 13:33 Joseph M Gambler 1
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Lancaster Laboratories Sample No. SW 4479506

BH-S207-030805-3-3.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/08/2005 09:00 by MBS Account Number: 10132

Submitted: 03/10/2005 18:55 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S-207

*=This limit was used in the evaluation of the final result

02308 UST-Soils by 8260B SW-846 8260B 1 03/14/2005 06:04 Anastasia Papadoplos 0.52
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/11/2005 09:56 Stephanie A Sanchez 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/11/2005 09:56 Stephanie A Sanchez 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/14/2005 06:53 Denise Y Black 1
06171 GC/MS - Field Preserved

MeOH
SW-846 5035 1 03/11/2005 09:57 Stephanie A Sanchez 1

07806 BNA Soil Extraction SW-846 3550B 2 03/18/2005 19:00 Elia R Botrous 1
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Lancaster Laboratories Sample No. SW 4479507

BH-S198-030805-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/08/2005 10:20 by MBS Account Number: 10132

Submitted: 03/10/2005 18:55 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S-198

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 176. 2.27 1.06 mg/kg 1
00111 Moisture n.a. 13.6 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 < 390. 390. 39. ug/kg 1
03761 Naphthalene 91-20-3 < 390. 390. 39. ug/kg 1
03768 Fluorene 86-73-7 < 390. 390. 39. ug/kg 1
03775 Phenanthrene 85-01-8 < 390. 390. 39. ug/kg 1
03776 Anthracene 120-12-7 < 390. 390. 39. ug/kg 1
03781 Benzo(a)anthracene 56-55-3 < 390. 390. 39. ug/kg 1
03782 Chrysene 218-01-9 < 390. 390. 39. ug/kg 1
03786 Benzo(b)fluoranthene 205-99-2 < 390. 390. 39. ug/kg 1
03788 Benzo(a)pyrene 50-32-8 < 390. 390. 39. ug/kg 1
03791 Benzo(g,h,i)perylene 191-24-2 < 390. 390. 39. ug/kg 1

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 160. 160. 16. ug/kg 28.18
05460 Benzene 71-43-2 < 160. 160. 16. ug/kg 28.18
05461 1,2-Dichloroethane 107-06-2 < 160. 160. 33. ug/kg 28.18
05466 Toluene 108-88-3 < 160. 160. 33. ug/kg 28.18
05471 1,2-Dibromoethane 106-93-4 < 160. 160. 33. ug/kg 28.18
05474 Ethylbenzene 100-41-4 < 160. 160. 33. ug/kg 28.18
05479 Isopropylbenzene 98-82-8 < 160. 160. 33. ug/kg 28.18
06301 Xylene (Total) 1330-20-7 < 160. 160. 33. ug/kg 28.18

The GC/MS volatile analysis was performed according to the high level
soil method due to the level of non-target compounds. Therefore, the
reporting limits were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
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Lancaster Laboratories Sample No. SW 4479507

BH-S198-030805-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/08/2005 10:20 by MBS Account Number: 10132

Submitted: 03/10/2005 18:55 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S-198

*=This limit was used in the evaluation of the final result

06955 Lead SW-846 6010B 1 03/14/2005 20:54 Donna R Sackett 1
00111 Moisture EPA 160.3 modified 1 03/15/2005 14:41 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/22/2005 14:41 Joseph M Gambler 1
02308 UST-Soils by 8260B SW-846 8260B 1 03/14/2005 06:51 Stephanie A Selis 28.18
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/11/2005 09:58 Stephanie A Sanchez 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/11/2005 09:58 Stephanie A Sanchez 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/14/2005 06:53 Denise Y Black 1
06171 GC/MS - Field Preserved

MeOH
SW-846 5035 1 03/11/2005 09:59 Stephanie A Sanchez 1

07806 BNA Soil Extraction SW-846 3550B 3 03/18/2005 19:00 Elia R Botrous 1
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Lancaster Laboratories Sample No. SW 4479508

BH-S214-030905-1-1.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/09/2005 10:00 by MBS Account Number: 10132

Submitted: 03/10/2005 18:55 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S-214

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 18.6 2.39 1.11 mg/kg 1
00111 Moisture n.a. 16.4 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 < 400. 400. 40. ug/kg 1
03761 Naphthalene 91-20-3 < 400. 400. 40. ug/kg 1
03768 Fluorene 86-73-7 < 400. 400. 40. ug/kg 1
03775 Phenanthrene 85-01-8 < 400. 400. 40. ug/kg 1
03776 Anthracene 120-12-7 < 400. 400. 40. ug/kg 1
03781 Benzo(a)anthracene 56-55-3 < 400. 400. 40. ug/kg 1
03782 Chrysene 218-01-9 < 400. 400. 40. ug/kg 1
03786 Benzo(b)fluoranthene 205-99-2 < 400. 400. 40. ug/kg 1
03788 Benzo(a)pyrene 50-32-8 < 400. 400. 40. ug/kg 1
03791 Benzo(g,h,i)perylene 191-24-2 < 400. 400. 40. ug/kg 1

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 3. 3. 0.3 ug/kg 0.55
05460 Benzene 71-43-2 < 3. 3. 0.3 ug/kg 0.55
05461 1,2-Dichloroethane 107-06-2 < 3. 3. 0.7 ug/kg 0.55
05466 Toluene 108-88-3 < 3. 3. 0.7 ug/kg 0.55
05471 1,2-Dibromoethane 106-93-4 < 3. 3. 0.7 ug/kg 0.55
05474 Ethylbenzene 100-41-4 < 3. 3. 0.7 ug/kg 0.55
05479 Isopropylbenzene 98-82-8 < 3. 3. 0.7 ug/kg 0.55
06301 Xylene (Total) 1330-20-7 < 3. 3. 0.7 ug/kg 0.55

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06955 Lead SW-846 6010B 1 03/14/2005 21:07 Donna R Sackett 1
00111 Moisture EPA 160.3 modified 1 03/15/2005 14:41 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/22/2005 15:50 Joseph M Gambler 1



Page 2 of 2

Lancaster Laboratories Sample No. SW 4479508

BH-S214-030905-1-1.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/09/2005 10:00 by MBS Account Number: 10132

Submitted: 03/10/2005 18:55 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S-214

*=This limit was used in the evaluation of the final result

02308 UST-Soils by 8260B SW-846 8260B 1 03/14/2005 06:27 Anastasia Papadoplos 0.55
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/11/2005 10:00 Stephanie A Sanchez 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/11/2005 10:00 Stephanie A Sanchez 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/14/2005 06:53 Denise Y Black 1
06171 GC/MS - Field Preserved

MeOH
SW-846 5035 1 03/11/2005 10:01 Stephanie A Sanchez 1

07806 BNA Soil Extraction SW-846 3550B 3 03/18/2005 19:00 Elia R Botrous 1
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Quality Control Summary

Client Name: Langan Group Number: 934918
Reported: 03/24/05 at 12:27 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 050735708001 Sample number(s): 4479505-4479508
Lead < 2.00 2.00 0.930 mg/kg 97 86-109

Batch number: 05074820002B Sample number(s): 4479505-4479508
Moisture 100 99-101

Batch number: 05077SLA026 Sample number(s): 4479505-4479508
Pyrene < 330. 330. 33. ug/kg 98 67-116
Naphthalene < 330. 330. 33. ug/kg 89 70-103
Fluorene < 330. 330. 33. ug/kg 95 66-115
Phenanthrene < 330. 330. 33. ug/kg 94 70-107
Anthracene < 330. 330. 33. ug/kg 93 69-109
Benzo(a)anthracene < 330. 330. 33. ug/kg 96 73-111
Chrysene < 330. 330. 33. ug/kg 94 72-110
Benzo(b)fluoranthene < 330. 330. 33. ug/kg 87 68-116
Benzo(a)pyrene < 330. 330. 33. ug/kg 96 72-117
Benzo(g,h,i)perylene < 330. 330. 33. ug/kg 89 66-120

Batch number: Q050701AB Sample number(s): 4479505,4479507
Methyl Tertiary Butyl Ether < 250. 250. 25. ug/kg 108 75-125
Benzene < 250. 250. 25. ug/kg 113 77-119
1,2-Dichloroethane < 250. 250. 50. ug/kg 111 76-126
Toluene < 250. 250. 50. ug/kg 112 81-116
1,2-Dibromoethane < 250. 250. 50. ug/kg 112 77-114
Ethylbenzene < 250. 250. 50. ug/kg 110 82-115
Isopropylbenzene < 250. 250. 50. ug/kg 110 79-117
Xylene (Total) < 250. 250. 50. ug/kg 112 82-117

Batch number: X050691AB Sample number(s): 4479506,4479508
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/kg 96 90 75-125 6 30
Benzene < 5. 5. 0.5 ug/kg 104 101 77-119 2 30
1,2-Dichloroethane < 5. 5. 1. ug/kg 94 92 76-126 2 30
Toluene < 5. 5. 1. ug/kg 100 98 81-116 2 30
1,2-Dibromoethane < 5. 5. 1. ug/kg 93 87 77-114 7 30
Ethylbenzene < 5. 5. 1. ug/kg 99 97 82-115 2 30
Isopropylbenzene < 5. 5. 1. ug/kg 100 97 79-117 3 30
Xylene (Total) < 5. 5. 1. ug/kg 99 96 82-117 3 30

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD
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Quality Control Summary

Client Name: Langan Group Number: 934918
Reported: 03/24/05 at 12:27 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 050735708001 Sample number(s): 4479505-4479508
Lead 98 96 75-125 1 20 4.83 5.48 13 (1) 20

Batch number: 05074820002B Sample number(s): 4479505-4479508
Moisture 16.9 17.3 2 15

Batch number: 05077SLA026 Sample number(s): 4479505-4479508
Pyrene 96 97 40-145 1 30
Naphthalene 87 92 38-132 5 30
Fluorene 92 95 39-137 3 30
Phenanthrene 92 92 42-137 1 30
Anthracene 90 85 47-135 6 30
Benzo(a)anthracene 93 94 42-137 1 30
Chrysene 90 92 39-140 2 30
Benzo(b)fluoranthene 84 90 42-141 7 30
Benzo(a)pyrene 93 83 38-142 11 30
Benzo(g,h,i)perylene 85 93 32-150 9 30

Batch number: Q050701AB Sample number(s): 4479505,4479507
Methyl Tertiary Butyl Ether 114 115 49-140 9 30
Benzene 120 120 67-123 8 30
1,2-Dichloroethane 115 116 62-130 9 30
Toluene 119 119 55-125 8 30
1,2-Dibromoethane 114 114 62-116 8 30
Ethylbenzene 119 120 50-127 9 30
Isopropylbenzene 120 121 48-124 9 30
Xylene (Total) 120 119 54-123 8 30

Batch number: X050691AB Sample number(s): 4479506,4479508
Methyl Tertiary Butyl Ether 89 49-140
Benzene 89 67-123
1,2-Dichloroethane 82 62-130
Toluene 88 55-125
1,2-Dibromoethane 82 62-116
Ethylbenzene 55 50-127
Isopropylbenzene 77 48-124
Xylene (Total) 90 54-123

Surrogate Quality Control

Analysis Name: PAHs in Soil by GC/MS
Batch number: 05077SLA026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4479505 108 78 112
4479506 83 83 112
4479507 89 84 115
4479508 87 88 116
Blank 79 83 115
LCS 77 84 114
MS 75 81 109
MSD 74 82 110
__________________________________________________________________________________________________________
Limits: 47-128 55-123 49-133
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Quality Control Summary

Client Name: Langan Group Number: 934918
Reported: 03/24/05 at 12:27 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control

Analysis Name: UST-Soils by 8260B
Batch number: Q050701AB

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4479505 73 73 79 78
4479507 73 73 71 72
Blank 103 104 99 90
LCS 98 97 99 91
MS 77 78 76 73
MSD 77 77 76 73
__________________________________________________________________________________________________________
Limits: 70-129 70-121 70-130 70-128

Analysis Name: UST-Soils by 8260B
Batch number: X050691AB

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4479506 95 93 92 90
4479508 92 93 92 89
Blank 93 92 93 89
LCS 94 90 96 90
LCSD 93 88 96 89
MS 92 89 103 84
__________________________________________________________________________________________________________
Limits: 70-129 70-121 70-130 70-128





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 935093. Samples arrived at the laboratory on Friday, March 11,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
BH-S205-031005-1.5-2 Grab Soil Sample 4480726
BH-S212-031005-1-1.5 Grab Soil Sample 4480727
BH-S213-031005-1.5-2 Grab Soil Sample 4480728
BH-S211-031005-1.5-2 Grab Soil Sample 4480729

1 COPY TO LL Attn: Angela   Miller
ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. SW 4480726

BH-S205-031005-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/10/2005 10:20 by MBS Account Number: 10132

Submitted: 03/11/2005 17:50 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S205-

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 8.46 2.38 1.10 mg/kg 1
00111 Moisture n.a. 15.8 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 < 400. 400. 40. ug/kg 1
03761 Naphthalene 91-20-3 < 400. 400. 40. ug/kg 1
03768 Fluorene 86-73-7 < 400. 400. 40. ug/kg 1
03775 Phenanthrene 85-01-8 < 400. 400. 40. ug/kg 1
03776 Anthracene 120-12-7 < 400. 400. 40. ug/kg 1
03781 Benzo(a)anthracene 56-55-3 < 400. 400. 40. ug/kg 1
03782 Chrysene 218-01-9 < 400. 400. 40. ug/kg 1
03786 Benzo(b)fluoranthene 205-99-2 < 400. 400. 40. ug/kg 1
03788 Benzo(a)pyrene 50-32-8 < 400. 400. 40. ug/kg 1
03791 Benzo(g,h,i)perylene 191-24-2 < 400. 400. 40. ug/kg 1

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 3. 3. 0.3 ug/kg 0.51
05460 Benzene 71-43-2 < 3. 3. 0.3 ug/kg 0.51
05461 1,2-Dichloroethane 107-06-2 < 3. 3. 0.6 ug/kg 0.51
05466 Toluene 108-88-3 < 3. 3. 0.6 ug/kg 0.51
05471 1,2-Dibromoethane 106-93-4 < 3. 3. 0.6 ug/kg 0.51
05474 Ethylbenzene 100-41-4 < 3. 3. 0.6 ug/kg 0.51
05479 Isopropylbenzene 98-82-8 < 3. 3. 0.6 ug/kg 0.51
06301 Xylene (Total) 1330-20-7 < 3. 3. 0.6 ug/kg 0.51

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06955 Lead SW-846 6010B 1 03/15/2005 18:39 John P Hook 1
00111 Moisture EPA 160.3 modified 1 03/16/2005 13:43 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/22/2005 16:59 Joseph M Gambler 1
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Lancaster Laboratories Sample No. SW 4480726

BH-S205-031005-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/10/2005 10:20 by MBS Account Number: 10132

Submitted: 03/11/2005 17:50 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S205-

*=This limit was used in the evaluation of the final result

02308 UST-Soils by 8260B SW-846 8260B 1 03/15/2005 23:30 Kenneth L Boley Jr 0.51
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/13/2005 16:50 Medina A Long 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/13/2005 17:14 Medina A Long 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 3 03/13/2005 17:15 Medina A Long 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/15/2005 07:00 Denise Y Black 1
07806 BNA Soil Extraction SW-846 3550B 3 03/18/2005 19:00 Elia R Botrous 1
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Lancaster Laboratories Sample No. SW 4480727

BH-S212-031005-1-1.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/10/2005 13:40 by MBS Account Number: 10132

Submitted: 03/11/2005 17:50 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S212-

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 212. 2.30 1.07 mg/kg 1
00111 Moisture n.a. 13.1 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 < 380. 380. 38. ug/kg 1
03761 Naphthalene 91-20-3 < 380. 380. 38. ug/kg 1
03768 Fluorene 86-73-7 < 380. 380. 38. ug/kg 1
03775 Phenanthrene 85-01-8 < 380. 380. 38. ug/kg 1
03776 Anthracene 120-12-7 < 380. 380. 38. ug/kg 1
03781 Benzo(a)anthracene 56-55-3 < 380. 380. 38. ug/kg 1
03782 Chrysene 218-01-9 < 380. 380. 38. ug/kg 1
03786 Benzo(b)fluoranthene 205-99-2 < 380. 380. 38. ug/kg 1
03788 Benzo(a)pyrene 50-32-8 < 380. 380. 38. ug/kg 1
03791 Benzo(g,h,i)perylene 191-24-2 < 380. 380. 38. ug/kg 1

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 3. 3. 0.3 ug/kg 0.57
05460 Benzene 71-43-2 < 3. 3. 0.3 ug/kg 0.57
05461 1,2-Dichloroethane 107-06-2 < 3. 3. 0.7 ug/kg 0.57
05466 Toluene 108-88-3 < 3. 3. 0.7 ug/kg 0.57
05471 1,2-Dibromoethane 106-93-4 < 3. 3. 0.7 ug/kg 0.57
05474 Ethylbenzene 100-41-4 < 3. 3. 0.7 ug/kg 0.57
05479 Isopropylbenzene 98-82-8 < 3. 3. 0.7 ug/kg 0.57
06301 Xylene (Total) 1330-20-7 < 3. 3. 0.7 ug/kg 0.57

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06955 Lead SW-846 6010B 1 03/15/2005 18:43 John P Hook 1
00111 Moisture EPA 160.3 modified 1 03/16/2005 13:43 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/22/2005 18:07 Joseph M Gambler 1
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Lancaster Laboratories Sample No. SW 4480727

BH-S212-031005-1-1.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/10/2005 13:40 by MBS Account Number: 10132

Submitted: 03/11/2005 17:50 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S212-

*=This limit was used in the evaluation of the final result

02308 UST-Soils by 8260B SW-846 8260B 1 03/15/2005 23:52 Kenneth L Boley Jr 0.57
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/13/2005 16:51 Medina A Long 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/13/2005 17:16 Medina A Long 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 3 03/13/2005 17:17 Medina A Long 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/15/2005 07:00 Denise Y Black 1
07806 BNA Soil Extraction SW-846 3550B 3 03/18/2005 19:00 Elia R Botrous 1
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Lancaster Laboratories Sample No. SW 4480728

BH-S213-031005-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/10/2005 15:10 by MBS Account Number: 10132

Submitted: 03/11/2005 17:50 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S213-

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 127. 2.30 1.07 mg/kg 1
00111 Moisture n.a. 15.5 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 < 390. 390. 39. ug/kg 1
03761 Naphthalene 91-20-3 < 390. 390. 39. ug/kg 1
03768 Fluorene 86-73-7 720. 390. 39. ug/kg 1
03775 Phenanthrene 85-01-8 1,300. 390. 39. ug/kg 1
03776 Anthracene 120-12-7 590. 390. 39. ug/kg 1
03781 Benzo(a)anthracene 56-55-3 < 390. 390. 39. ug/kg 1
03782 Chrysene 218-01-9 < 390. 390. 39. ug/kg 1
03786 Benzo(b)fluoranthene 205-99-2 < 390. 390. 39. ug/kg 1
03788 Benzo(a)pyrene 50-32-8 < 390. 390. 39. ug/kg 1
03791 Benzo(g,h,i)perylene 191-24-2 < 390. 390. 39. ug/kg 1

The GC/MS semivolatile internal standard peak areas were outside of the QC
limits for both the initial injection and the re-injection. The values here
are from the initial injection of the sample.

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 150. 150. 15. ug/kg 25.72
05460 Benzene 71-43-2 < 150. 150. 15. ug/kg 25.72
05461 1,2-Dichloroethane 107-06-2 < 150. 150. 30. ug/kg 25.72
05466 Toluene 108-88-3 < 150. 150. 30. ug/kg 25.72
05471 1,2-Dibromoethane 106-93-4 < 150. 150. 30. ug/kg 25.72
05474 Ethylbenzene 100-41-4 < 150. 150. 30. ug/kg 25.72
05479 Isopropylbenzene 98-82-8 < 150. 150. 30. ug/kg 25.72
06301 Xylene (Total) 1330-20-7 < 150. 150. 30. ug/kg 25.72

The GC/MS volatile analysis was performed according to the high level
soil method due to the level of non-target compounds. Therefore, the
reporting limits were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
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Lancaster Laboratories Sample No. SW 4480728

BH-S213-031005-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/10/2005 15:10 by MBS Account Number: 10132

Submitted: 03/11/2005 17:50 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S213-

*=This limit was used in the evaluation of the final result

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06955 Lead SW-846 6010B 1 03/15/2005 18:57 John P Hook 1
00111 Moisture EPA 160.3 modified 1 03/16/2005 13:43 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/22/2005 22:13 Jolene M Graham 1
02308 UST-Soils by 8260B SW-846 8260B 1 03/15/2005 16:20 Parker D Lindstrom 25.72
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/13/2005 16:52 Medina A Long 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/13/2005 17:18 Medina A Long 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 3 03/13/2005 17:19 Medina A Long 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/15/2005 07:00 Denise Y Black 1
07806 BNA Soil Extraction SW-846 3550B 3 03/18/2005 19:00 Elia R Botrous 1
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Lancaster Laboratories Sample No. SW 4480729

BH-S211-031005-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/10/2005 15:45 by MBS Account Number: 10132

Submitted: 03/11/2005 17:50 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S211-

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 45.0 2.56 1.19 mg/kg 1
00111 Moisture n.a. 24.1 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 < 440. 440. 44. ug/kg 1
03761 Naphthalene 91-20-3 < 440. 440. 44. ug/kg 1
03768 Fluorene 86-73-7 < 440. 440. 44. ug/kg 1
03775 Phenanthrene 85-01-8 < 440. 440. 44. ug/kg 1
03776 Anthracene 120-12-7 < 440. 440. 44. ug/kg 1
03781 Benzo(a)anthracene 56-55-3 < 440. 440. 44. ug/kg 1
03782 Chrysene 218-01-9 < 440. 440. 44. ug/kg 1
03786 Benzo(b)fluoranthene 205-99-2 < 440. 440. 44. ug/kg 1
03788 Benzo(a)pyrene 50-32-8 < 440. 440. 44. ug/kg 1
03791 Benzo(g,h,i)perylene 191-24-2 < 440. 440. 44. ug/kg 1

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 4. 4. 0.4 ug/kg 0.55
05460 Benzene 71-43-2 < 4. 4. 0.4 ug/kg 0.55
05461 1,2-Dichloroethane 107-06-2 < 4. 4. 0.7 ug/kg 0.55
05466 Toluene 108-88-3 < 4. 4. 0.7 ug/kg 0.55
05471 1,2-Dibromoethane 106-93-4 < 4. 4. 0.7 ug/kg 0.55
05474 Ethylbenzene 100-41-4 < 4. 4. 0.7 ug/kg 0.55
05479 Isopropylbenzene 98-82-8 < 4. 4. 0.7 ug/kg 0.55
06301 Xylene (Total) 1330-20-7 < 4. 4. 0.7 ug/kg 0.55

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06955 Lead SW-846 6010B 1 03/15/2005 19:02 John P Hook 1
00111 Moisture EPA 160.3 modified 1 03/16/2005 13:43 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/22/2005 23:19 Jolene M Graham 1
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Lancaster Laboratories Sample No. SW 4480729

BH-S211-031005-1.5-2 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/10/2005 15:45 by MBS Account Number: 10132

Submitted: 03/11/2005 17:50 Langan
Reported: 03/24/2005 at 12:27 500 Hyde Park
Discard: 04/24/2005 Doylestown PA 18901

S211-

*=This limit was used in the evaluation of the final result

02308 UST-Soils by 8260B SW-846 8260B 1 03/16/2005 00:14 Kenneth L Boley Jr 0.55
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/13/2005 16:49 Medina A Long 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/13/2005 17:20 Medina A Long 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 3 03/13/2005 17:21 Medina A Long 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/15/2005 07:00 Denise Y Black 1
07806 BNA Soil Extraction SW-846 3550B 3 03/18/2005 19:00 Elia R Botrous 1
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Quality Control Summary

Client Name: Langan Group Number: 935093
Reported: 03/24/05 at 12:27 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 050745708001 Sample number(s): 4480726-4480729
Lead < 2.00 2.00 0.930 mg/kg 96 86-109

Batch number: 05075820001B Sample number(s): 4480726-4480729
Moisture 100 99-101

Batch number: 05077SLA026 Sample number(s): 4480726-4480729
Pyrene < 330. 330. 33. ug/kg 98 67-116
Naphthalene < 330. 330. 33. ug/kg 89 70-103
Fluorene < 330. 330. 33. ug/kg 95 66-115
Phenanthrene < 330. 330. 33. ug/kg 94 70-107
Anthracene < 330. 330. 33. ug/kg 93 69-109
Benzo(a)anthracene < 330. 330. 33. ug/kg 96 73-111
Chrysene < 330. 330. 33. ug/kg 94 72-110
Benzo(b)fluoranthene < 330. 330. 33. ug/kg 87 68-116
Benzo(a)pyrene < 330. 330. 33. ug/kg 96 72-117
Benzo(g,h,i)perylene < 330. 330. 33. ug/kg 89 66-120

Batch number: Q050661AB Sample number(s): 4480728
Methyl Tertiary Butyl Ether < 250. 250. 25. ug/kg 108 75-125
Benzene < 250. 250. 25. ug/kg 110 77-119
1,2-Dichloroethane < 250. 250. 50. ug/kg 111 76-126
Toluene < 250. 250. 50. ug/kg 111 81-116
1,2-Dibromoethane < 250. 250. 50. ug/kg 112 77-114
Ethylbenzene < 250. 250. 50. ug/kg 109 82-115
Isopropylbenzene < 250. 250. 50. ug/kg 110 79-117
Xylene (Total) < 250. 250. 50. ug/kg 111 82-117

Batch number: X050742AA Sample number(s): 4480726-4480727,4480729
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/kg 98 97 75-125 1 30
Benzene < 5. 5. 0.5 ug/kg 105 103 77-119 2 30
1,2-Dichloroethane < 5. 5. 1. ug/kg 99 98 76-126 1 30
Toluene < 5. 5. 1. ug/kg 100 98 81-116 2 30
1,2-Dibromoethane < 5. 5. 1. ug/kg 92 91 77-114 1 30
Ethylbenzene < 5. 5. 1. ug/kg 98 96 82-115 2 30
Isopropylbenzene < 5. 5. 1. ug/kg 98 96 79-117 2 30
Xylene (Total) < 5. 5. 1. ug/kg 97 95 82-117 2 30

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD
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Quality Control Summary

Client Name: Langan Group Number: 935093
Reported: 03/24/05 at 12:27 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 050745708001 Sample number(s): 4480726-4480729
Lead 85 79 75-125 6 20 14.1 15.1 7 20

Batch number: 05075820001B Sample number(s): 4480726-4480729
Moisture 12.0 12.5 4 15

Batch number: 05077SLA026 Sample number(s): 4480726-4480729
Pyrene 96 97 40-145 1 30
Naphthalene 87 92 38-132 5 30
Fluorene 92 95 39-137 3 30
Phenanthrene 92 92 42-137 1 30
Anthracene 90 85 47-135 6 30
Benzo(a)anthracene 93 94 42-137 1 30
Chrysene 90 92 39-140 2 30
Benzo(b)fluoranthene 84 90 42-141 7 30
Benzo(a)pyrene 93 83 38-142 11 30
Benzo(g,h,i)perylene 85 93 32-150 9 30

Batch number: Q050661AB Sample number(s): 4480728
Methyl Tertiary Butyl Ether 100 98 49-140 3 30
Benzene 100 102 67-123 1 30
1,2-Dichloroethane 100 101 62-130 0 30
Toluene 100 101 55-125 0 30
1,2-Dibromoethane 101 101 62-116 1 30
Ethylbenzene 99 100 50-127 0 30
Isopropylbenzene 99 101 48-124 0 30
Xylene (Total) 100 102 54-123 1 30

Batch number: X050742AA Sample number(s): 4480726-4480727,4480729
Methyl Tertiary Butyl Ether 91 49-140
Benzene 100 67-123
1,2-Dichloroethane 90 62-130
Toluene 92 55-125
1,2-Dibromoethane 81 62-116
Ethylbenzene 86 50-127
Isopropylbenzene 81 48-124
Xylene (Total) 84 54-123

Surrogate Quality Control

Analysis Name: PAHs in Soil by GC/MS
Batch number: 05077SLA026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4480726 82 84 111
4480727 86 88 114
4480728 113 103 122
4480729 80 82 110
Blank 79 83 115
LCS 77 84 114
MS 75 81 109
MSD 74 82 110
__________________________________________________________________________________________________________
Limits: 47-128 55-123 49-133
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Quality Control Summary

Client Name: Langan Group Number: 935093
Reported: 03/24/05 at 12:27 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control

Analysis Name: UST-Soils by 8260B
Batch number: Q050661AB

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4480728 73 73 70 75
Blank 103 101 97 88
LCS 96 101 97 92
MS 96 96 97 92
MSD 95 97 96 91
__________________________________________________________________________________________________________
Limits: 70-129 70-121 70-130 70-128

Analysis Name: UST-Soils by 8260B
Batch number: X050742AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4480726 94 96 91 90
4480727 95 94 93 89
4480729 95 93 92 91
Blank 94 91 92 89
LCS 94 90 94 91
LCSD 94 90 94 93
MS 93 93 93 92
__________________________________________________________________________________________________________
Limits: 70-129 70-121 70-130 70-128





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 937119. Samples arrived at the laboratory on Monday, March 28,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
BH-S206-032205-2-2.5 Grab Soil Sample 4491367
BH-S210-032505-3-3.5 Grab Soil Sample 4491368

1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO LL Attn: Angela   Miller
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. SW 4491367

BH-S206-032205-2-2.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/22/2005 11:45 by MBS Account Number: 10132

Submitted: 03/28/2005 17:30 Langan
Reported: 04/10/2005 at 12:17 500 Hyde Park
Discard: 05/11/2005 Doylestown PA 18901

S206-

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 184. 2.48 1.15 mg/kg 1
00111 Moisture n.a. 21.7 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 < 8,500. 8,500. 850. ug/kg 10
03761 Naphthalene 91-20-3 < 8,500. 8,500. 850. ug/kg 10
03768 Fluorene 86-73-7 22,000. 8,500. 850. ug/kg 10
03775 Phenanthrene 85-01-8 46,000. 8,500. 850. ug/kg 10
03776 Anthracene 120-12-7 < 8,500. 8,500. 850. ug/kg 10
03781 Benzo(a)anthracene 56-55-3 < 8,500. 8,500. 850. ug/kg 10
03782 Chrysene 218-01-9 < 8,500. 8,500. 850. ug/kg 10
03786 Benzo(b)fluoranthene 205-99-2 < 8,500. 8,500. 850. ug/kg 10
03788 Benzo(a)pyrene 50-32-8 < 8,500. 8,500. 850. ug/kg 10
03791 Benzo(g,h,i)perylene 191-24-2 < 8,500. 8,500. 850. ug/kg 10

Due to sample matrix interferences observed during the extraction, the
normal reporting limits could not be obtained.

Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.

Surrogate recoveries were outside of QC limits for the GC/MS semivolatile
compounds due to the dilution needed to perform the analysis.

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 330. 330. 33. ug/kg 52.3
05460 Benzene 71-43-2 4,200. 330. 33. ug/kg 52.3
05461 1,2-Dichloroethane 107-06-2 < 330. 330. 67. ug/kg 52.3
05466 Toluene 108-88-3 1,800. 330. 67. ug/kg 52.3
05471 1,2-Dibromoethane 106-93-4 < 330. 330. 67. ug/kg 52.3
05474 Ethylbenzene 100-41-4 1,700. 330. 67. ug/kg 52.3
05479 Isopropylbenzene 98-82-8 24,000. 3,300. 670. ug/kg 523.01
06301 Xylene (Total) 1330-20-7 3,500. 330. 67. ug/kg 52.3

The GC/MS volatile analysis was performed according to the high level soil
method due to the level of target and non-target compounds. Therefore, the
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Lancaster Laboratories Sample No. SW 4491367

BH-S206-032205-2-2.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/22/2005 11:45 by MBS Account Number: 10132

Submitted: 03/28/2005 17:30 Langan
Reported: 04/10/2005 at 12:17 500 Hyde Park
Discard: 05/11/2005 Doylestown PA 18901

S206-

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

reporting limits were raised.

Surrogate recoveries were outside of QC limits for the GC/MS volatile
fraction. The analysis was repeated and out of specification surrogate
recoveries were again observed indicating a matrix effect.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06955 Lead SW-846 6010B 1 03/31/2005 21:47 John P Hook 1
00111 Moisture EPA 160.3 modified 1 04/01/2005 17:27 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/31/2005 07:58 Brian K Graham 10
02308 UST-Soils by 8260B SW-846 8260B 1 04/04/2005 14:26 Parker D Lindstrom 52.3
02308 UST-Soils by 8260B SW-846 8260B 1 04/05/2005 03:49 Seth J Good 523.01
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/30/2005 14:14 Nadine Fegley 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/30/2005 14:15 Nadine Fegley 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/31/2005 07:33 Denise Y Black 1
06171 GC/MS - Field Preserved

MeOH
SW-846 5035 1 03/30/2005 13:51 Nadine Fegley 1

07806 BNA Soil Extraction SW-846 3550B 1 03/30/2005 15:15 Ashley B Zook 1
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Lancaster Laboratories Sample No. SW 4491368

BH-S210-032505-3-3.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/25/2005 13:00 by MBS Account Number: 10132

Submitted: 03/28/2005 17:30 Langan
Reported: 04/10/2005 at 12:17 500 Hyde Park
Discard: 05/11/2005 Doylestown PA 18901

S210-

*=This limit was used in the evaluation of the final result

Dry Dry
CAT Dry Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06955 Lead 7439-92-1 37.5 2.40 1.11 mg/kg 1
00111 Moisture n.a. 17.4 0.50 0.50 % 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

07804 PAHs in Soil by GC/MS

01195 Pyrene 129-00-0 420. 400. 40. ug/kg 1
03761 Naphthalene 91-20-3 < 400. 400. 40. ug/kg 1
03768 Fluorene 86-73-7 < 400. 400. 40. ug/kg 1
03775 Phenanthrene 85-01-8 < 400. 400. 40. ug/kg 1
03776 Anthracene 120-12-7 < 400. 400. 40. ug/kg 1
03781 Benzo(a)anthracene 56-55-3 < 400. 400. 40. ug/kg 1
03782 Chrysene 218-01-9 < 400. 400. 40. ug/kg 1
03786 Benzo(b)fluoranthene 205-99-2 430. 400. 40. ug/kg 1
03788 Benzo(a)pyrene 50-32-8 410. 400. 40. ug/kg 1
03791 Benzo(g,h,i)perylene 191-24-2 < 400. 400. 40. ug/kg 1

02308 UST-Soils by 8260B

02016 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/kg 0.81
05460 Benzene 71-43-2 23. 5. 0.5 ug/kg 0.81
05461 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/kg 0.81
05466 Toluene 108-88-3 < 5. 5. 1. ug/kg 0.81
05471 1,2-Dibromoethane 106-93-4 < 5. 5. 1. ug/kg 0.81
05474 Ethylbenzene 100-41-4 < 5. 5. 1. ug/kg 0.81
05479 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/kg 0.81
06301 Xylene (Total) 1330-20-7 < 5. 5. 1. ug/kg 0.81

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06955 Lead SW-846 6010B 1 03/31/2005 21:50 John P Hook 1
00111 Moisture EPA 160.3 modified 1 04/01/2005 17:27 Scott W Freisher 1
07804 PAHs in Soil by GC/MS SW-846 8270C 1 03/31/2005 00:55 Linda M Hartenstine 1
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Lancaster Laboratories Sample No. SW 4491368

BH-S210-032505-3-3.5 Grab Soil Sample
SUN: Philadelphia Refinery AOI-1

Collected:03/25/2005 13:00 by MBS Account Number: 10132

Submitted: 03/28/2005 17:30 Langan
Reported: 04/10/2005 at 12:17 500 Hyde Park
Discard: 05/11/2005 Doylestown PA 18901

S210-

*=This limit was used in the evaluation of the final result

02308 UST-Soils by 8260B SW-846 8260B 1 04/04/2005 14:28 Kenneth L Boley Jr 0.81
02392 GC/MS - Field Preserved

NaHSO4
SW-846 5035 1 03/30/2005 14:17 Nadine Fegley 1

02392 GC/MS - Field Preserved
NaHSO4

SW-846 5035 2 03/30/2005 14:18 Nadine Fegley 1

05708 SW SW846 ICP Digest SW-846 3050B 1 03/31/2005 07:33 Denise Y Black 1
06171 GC/MS - Field Preserved

MeOH
SW-846 5035 1 03/30/2005 14:01 Nadine Fegley 1

07806 BNA Soil Extraction SW-846 3550B 1 03/30/2005 15:15 Ashley B Zook 1
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Quality Control Summary

Client Name: Langan Group Number: 937119
Reported: 04/10/05 at 12:17 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 05089SLD026 Sample number(s): 4491367-4491368
Pyrene < 330. 330. 33. ug/kg 89 67-116
Naphthalene < 330. 330. 33. ug/kg 88 70-103
Fluorene < 330. 330. 33. ug/kg 88 66-115
Phenanthrene < 330. 330. 33. ug/kg 92 70-107
Anthracene < 330. 330. 33. ug/kg 88 69-109
Benzo(a)anthracene < 330. 330. 33. ug/kg 94 73-111
Chrysene < 330. 330. 33. ug/kg 95 72-110
Benzo(b)fluoranthene < 330. 330. 33. ug/kg 104 68-116
Benzo(a)pyrene < 330. 330. 33. ug/kg 111 72-117
Benzo(g,h,i)perylene < 330. 330. 33. ug/kg 104 66-120

Batch number: 050905708002 Sample number(s): 4491367-4491368
Lead < 2.00 2.00 0.930 mg/kg 95 86-109

Batch number: 05091820002B Sample number(s): 4491367-4491368
Moisture 100 99-101

Batch number: Q050911AB Sample number(s): 4491367
Methyl Tertiary Butyl Ether < 250. 250. 25. ug/kg 76 77 75-125 2 30
Benzene < 250. 250. 25. ug/kg 95 95 77-119 0 30
1,2-Dichloroethane < 250. 250. 50. ug/kg 94 94 76-126 0 30
Toluene < 250. 250. 50. ug/kg 98 99 81-116 0 30
1,2-Dibromoethane < 250. 250. 50. ug/kg 99 97 77-114 2 30
Ethylbenzene < 250. 250. 50. ug/kg 99 99 82-115 0 30
Xylene (Total) < 250. 250. 50. ug/kg 101 101 82-117 0 30

Batch number: Q050911AC Sample number(s): 4491367
Isopropylbenzene < 250. 250. 50. ug/kg 99 99 79-117 0 30

Batch number: X050941AA Sample number(s): 4491368
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/kg 115 75-125
Benzene < 5. 5. 0.5 ug/kg 110 77-119
1,2-Dichloroethane < 5. 5. 1. ug/kg 113 76-126
Toluene < 5. 5. 1. ug/kg 107 81-116
1,2-Dibromoethane < 5. 5. 1. ug/kg 102 77-114
Ethylbenzene < 5. 5. 1. ug/kg 106 82-115
Isopropylbenzene < 5. 5. 1. ug/kg 105 79-117
Xylene (Total) < 5. 5. 1. ug/kg 104 82-117

Sample Matrix Quality Control
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Quality Control Summary

Client Name: Langan Group Number: 937119
Reported: 04/10/05 at 12:17 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 05089SLD026 Sample number(s): 4491367-4491368
Pyrene 78 81 40-145 3 30
Naphthalene 83 90 38-132 8 30
Fluorene 89 91 39-137 3 30
Phenanthrene 87 88 42-137 1 30
Anthracene 88 91 47-135 4 30
Benzo(a)anthracene 88 93 42-137 5 30
Chrysene 83 86 39-140 4 30
Benzo(b)fluoranthene 93 102 42-141 8 30
Benzo(a)pyrene 103 116 38-142 11 30
Benzo(g,h,i)perylene 103 113 32-150 9 30

Batch number: 050905708002 Sample number(s): 4491367-4491368
Lead 87 67* 75-125 7 20 103. 102. 1 20

Batch number: 05091820002B Sample number(s): 4491367-4491368
Moisture 19.6 19.8 1 15

Batch number: X050941AA Sample number(s): 4491368
Methyl Tertiary Butyl Ether 77 122 49-140 43* 30
Benzene (2) (2) 67-123 39* 30
1,2-Dichloroethane 83 125 62-130 39* 30
Toluene (2) (2) 55-125 41* 30
1,2-Dibromoethane 82 121* 62-116 37* 30
Ethylbenzene (2) (2) 50-127 40* 30
Isopropylbenzene (2) (2) 48-124 27 30
Xylene (Total) (2) (2) 54-123 40* 30

Surrogate Quality Control

Analysis Name: PAHs in Soil by GC/MS
Batch number: 05089SLD026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4491367 246* 93 96
4491368 87 91 94
Blank 86 92 95
LCS 89 95 91
MS 85 95 88
MSD 90 98 92
__________________________________________________________________________________________________________
Limits: 47-128 55-123 49-133

Analysis Name: UST-Soils by 8260B
Batch number: Q050911AB

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4491367 76 77 62* 74
Blank 84 86 83 77
LCS 82 83 87 87
LCSD 84 84 88 87
__________________________________________________________________________________________________________
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Quality Control Summary

Client Name: Langan Group Number: 937119
Reported: 04/10/05 at 12:17 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
Limits: 70-129 70-121 70-130 70-128

Analysis Name: 8260 Master Scan (soil)
Batch number: Q050911AC

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
Blank 84 83 82 79
LCS 82 83 87 87
LCSD 84 84 88 87
__________________________________________________________________________________________________________
Limits: 70-129 70-121 70-130 70-128

Analysis Name: UST-Soils by 8260B
Batch number: X050941AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4491368 92 87 91 90
Blank 91 85 91 90
LCS 91 88 91 89
MS 90 84 155* 249*
MSD 93 86 172* 244*
__________________________________________________________________________________________________________
Limits: 70-129 70-121 70-130 70-128





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.
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ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 939896. Samples arrived at the laboratory on Monday, April 18,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
S80D-041505 Grab Water Sample 4505845
S42D-041505 Grab Water Sample 4505846
S95D-041505 Grab Water Sample 4505847

ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO Langan Attn: Jason  Hanna
1 COPY TO LL Attn: Angela   Miller
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4505845

S80D-041505 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/15/2005 13:00 by MBS Account Number: 10132

Submitted: 04/18/2005 17:50 Langan
Reported: 04/29/2005 at 08:46 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S80D-

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.028 0.028 0.0093 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 11. 11. 1. ug/l 1
03956 Fluorene 86-73-7 < 11. 11. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 11. 11. 1. ug/l 1
03967 Pyrene 129-00-0 < 11. 11. 1. ug/l 1
03971 Chrysene 218-01-9 < 11. 11. 1. ug/l 1

Due to insufficient sample, the reporting limits for the GC/MS
semivolatile compounds were raised.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 22:55 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/22/2005 09:43 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/20/2005 13:04 Timothy J Trees 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/20/2005 05:06 Seth J Good 1
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Lancaster Laboratories Sample No. WW 4505845

S80D-041505 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/15/2005 13:00 by MBS Account Number: 10132

Submitted: 04/18/2005 17:50 Langan
Reported: 04/29/2005 at 08:46 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S80D-

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 04/20/2005 05:06 Seth J Good n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/21/2005 07:45 Darin P Wagner 1
07807 BNA Water Extraction SW-846 3510C 1 04/19/2005 18:00 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4505846

S42D-041505 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/15/2005 14:30 by MBS Account Number: 10132

Submitted: 04/18/2005 17:50 Langan
Reported: 04/29/2005 at 08:46 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S42D-

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.028 0.028 0.0093 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:09 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/22/2005 10:13 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/20/2005 13:24 Timothy J Trees 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/20/2005 05:31 Seth J Good 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/20/2005 05:31 Seth J Good n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/21/2005 07:45 Darin P Wagner 1
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Lancaster Laboratories Sample No. WW 4505846

S42D-041505 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/15/2005 14:30 by MBS Account Number: 10132

Submitted: 04/18/2005 17:50 Langan
Reported: 04/29/2005 at 08:46 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S42D-

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/19/2005 18:00 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4505847

S95D-041505 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/15/2005 15:00 by MBS Account Number: 10132

Submitted: 04/18/2005 17:50 Langan
Reported: 04/29/2005 at 08:46 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S95D-

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.028 0.028 0.0094 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 8. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 26. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:11 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/22/2005 11:12 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/20/2005 13:45 Timothy J Trees 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/20/2005 05:55 Seth J Good 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/20/2005 05:55 Seth J Good n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/21/2005 07:45 Darin P Wagner 1
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Lancaster Laboratories Sample No. WW 4505847

S95D-041505 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/15/2005 15:00 by MBS Account Number: 10132

Submitted: 04/18/2005 17:50 Langan
Reported: 04/29/2005 at 08:46 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S95D-

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/19/2005 18:00 Olivia I Santiago 1
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Quality Control Summary

Client Name: Langan Group Number: 939896
Reported: 04/29/05 at 08:46 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 05109WAD026 Sample number(s): 4505845-4505847
Naphthalene < 10. 10. 1. ug/l 93 94 58-108 1 30
Fluorene < 10. 10. 1. ug/l 96 93 61-116 3 30
Phenanthrene < 10. 10. 1. ug/l 100 99 68-111 1 30
Pyrene < 10. 10. 1. ug/l 87 90 68-114 4 30
Chrysene < 10. 10. 1. ug/l 94 98 70-111 4 30

Batch number: 051100017A Sample number(s): 4505845-4505847
Ethylene dibromide < 0.030 0.030 0.010 ug/l 92 96 60-140 4 20

Batch number: 051186050001A Sample number(s): 4505845-4505847
Lead < 0.0010 0.0010 0.00018 mg/l 99 80-120

Batch number: T051092AA Sample number(s): 4505845-4505847
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 102 106 77-127 4 30
Benzene < 5. 5. 0.5 ug/l 104 108 85-117 5 30
1,2-Dichloroethane < 5. 5. 1. ug/l 117 122 77-132 4 30
Toluene < 5. 5. 0.7 ug/l 101 105 85-115 4 30
Ethylbenzene < 5. 5. 0.8 ug/l 92 96 82-119 4 30
Isopropylbenzene < 5. 5. 1. ug/l 92 98 80-120 6 30
Xylene (Total) < 5. 5. 0.8 ug/l 92 97 83-113 5 30

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051100017A Sample number(s): 4505845-4505847
Ethylene dibromide 100 65-135 < 0.028 < 0.028 0 (1) 30

Batch number: 051186050001A Sample number(s): 4505845-4505847
Lead 97 97 75-125 0 20 < 0.0010 < 0.0010 12 (1) 20

Batch number: T051092AA Sample number(s): 4505845-4505847
Methyl Tertiary Butyl Ether 113 69-134
Benzene 119 83-128
1,2-Dichloroethane 128 73-136
Toluene 113 83-127
Ethylbenzene 102 82-129
Isopropylbenzene 103 81-130
Xylene (Total) 103 82-130
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Quality Control Summary

Client Name: Langan Group Number: 939896
Reported: 04/29/05 at 08:46 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Surrogate Quality Control

Analysis Name: PAHs in Water by GC/MS
Batch number: 05109WAD026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4505845 96 93 118
4505846 101 99 120
4505847 94 95 120
Blank 101 99 123
LCS 100 100 120
LCSD 102 96 124
__________________________________________________________________________________________________________
Limits: 51-123 64-112 48-125

Analysis Name: EDB in Wastewater
Batch number: 051100017A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4505845 116
4505846 116
4505847 118
Blank 109
DUP 117
LCS 106
LCSD 105
MS 98
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: UST-Waters by 8260B
Batch number: T051092AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4505845 102 90 91 101
4505846 101 90 93 98
4505847 100 88 93 104
Blank 99 89 90 102
LCS 95 90 94 102
LCSD 97 90 94 102
MS 99 90 94 104
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.
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ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 940043. Samples arrived at the laboratory on Tuesday, April 19,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
S188-041805 Grab Water Sample 4506528
S187-041805 Grab Water Sample 4506529
S116-041805 Grab Water Sample 4506530
S186-041805 Grab Water Sample 4506531
S46D-041805 Grab Water Sample 4506532
S185-041805 Grab Water Sample 4506533
S184-041805 Grab Water Sample 4506534
S183-041805 Grab Water Sample 4506535
S182-041805 Grab Water Sample 4506536

1 COPY TO LL Attn: Angela   Miller
ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster

1 COPY TO Langan Attn: Jason  Hanna



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,



Page 1 of 2

Lancaster Laboratories Sample No. WW 4506528

S188-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 10:40 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-188

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0063 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 0.038 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 66. 10. 1. ug/l 1
03956 Fluorene 86-73-7 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 12. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 1,200. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 15. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 97. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 110. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 210. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:18 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 12:58 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 15:03 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 04:55 Seth J Good 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 08:35 Andrea D Moore 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 08:35 Andrea D Moore n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/21/2005 04:55 Seth J Good n.a.



Page 2 of 2

Lancaster Laboratories Sample No. WW 4506528

S188-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 10:40 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-188

*=This limit was used in the evaluation of the final result

06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4506529

S187-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 11:05 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-187

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0044 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 20. 20. 2. ug/l 4
05401 Benzene 71-43-2 130. 20. 2. ug/l 4
05402 1,2-Dichloroethane 107-06-2 < 20. 20. 4. ug/l 4
05407 Toluene 108-88-3 < 20. 20. 3. ug/l 4
05415 Ethylbenzene 100-41-4 < 20. 20. 3. ug/l 4
05420 Isopropylbenzene 98-82-8 42. 20. 4. ug/l 4
06310 Xylene (Total) 1330-20-7 30. 20. 3. ug/l 4

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:21 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 13:28 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 15:52 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 05:20 Seth J Good 4
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 05:20 Seth J Good n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4506529

S187-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 11:05 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-187

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4506530

S116-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 12:15 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-116

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:23 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 14:28 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 16:40 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 05:44 Seth J Good 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 05:44 Seth J Good n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
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Lancaster Laboratories Sample No. WW 4506530

S116-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 12:15 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-116

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4506531

S186-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 12:20 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-186

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0021 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 10. 10. 1. ug/l 2
05401 Benzene 71-43-2 47. 10. 1. ug/l 2
05402 1,2-Dichloroethane 107-06-2 < 10. 10. 2. ug/l 2
05407 Toluene 108-88-3 < 10. 10. 1. ug/l 2
05415 Ethylbenzene 100-41-4 < 10. 10. 2. ug/l 2
05420 Isopropylbenzene 98-82-8 49. 10. 2. ug/l 2
06310 Xylene (Total) 1330-20-7 < 10. 10. 2. ug/l 2

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:25 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 14:58 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 18:38 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 06:08 Seth J Good 2
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 06:08 Seth J Good n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4506531

S186-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 12:20 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-186

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4506532

S46D-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 12:40 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-46D

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:28 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 15:27 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 19:27 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 07:46 Andrea D Moore 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 07:46 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4506532

S46D-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 12:40 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-46D

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4506533

S185-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 12:40 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-185

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0063 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 560. 97. 10. ug/l 10
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 50. 50. 5. ug/l 10
05401 Benzene 71-43-2 850. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 < 50. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 68. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 50. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 130. 50. 8. ug/l 10

Due to the level of benzene, the reporting limits for
all GC/MS volatile compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:30 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 15:57 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 20:16 Brian K Graham 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 10:24 Brian K Graham 10



Page 2 of 2

Lancaster Laboratories Sample No. WW 4506533

S185-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 12:40 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-185

*=This limit was used in the evaluation of the final result

02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 08:11 Andrea D Moore 10
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 08:11 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4506534

S184-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 13:00 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-184

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0054 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 24. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 25. 25. 3. ug/l 5
05401 Benzene 71-43-2 650. 25. 3. ug/l 5
05402 1,2-Dichloroethane 107-06-2 < 25. 25. 5. ug/l 5
05407 Toluene 108-88-3 < 25. 25. 4. ug/l 5
05415 Ethylbenzene 100-41-4 < 25. 25. 4. ug/l 5
05420 Isopropylbenzene 98-82-8 57. 25. 5. ug/l 5
06310 Xylene (Total) 1330-20-7 46. 25. 4. ug/l 5

Due to the level of benzene, the reporting limits for all GC/MS volatile
compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:32 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 16:27 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 21:05 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 13:31 Andrea D Moore 5



Page 2 of 2

Lancaster Laboratories Sample No. WW 4506534

S184-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 13:00 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-184

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 13:31 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4506535

S183-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 13:30 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-183

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0099 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 540. 97. 10. ug/l 10
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 140. 130. 13. ug/l 25
05401 Benzene 71-43-2 14,000. 1,000. 100. ug/l 200
05402 1,2-Dichloroethane 107-06-2 < 130. 130. 25. ug/l 25
05407 Toluene 108-88-3 130. 130. 18. ug/l 25
05415 Ethylbenzene 100-41-4 < 130. 130. 20. ug/l 25
05420 Isopropylbenzene 98-82-8 < 130. 130. 25. ug/l 25
06310 Xylene (Total) 1330-20-7 290. 130. 20. ug/l 25

Due to the level of benzene, the reporting limits for
all GC/MS volatile compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:35 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 16:57 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 21:53 Brian K Graham 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 11:13 Brian K Graham 10



Page 2 of 2

Lancaster Laboratories Sample No. WW 4506535

S183-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 13:30 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:01 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-183

*=This limit was used in the evaluation of the final result

02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 09:00 Andrea D Moore 25
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 09:24 Andrea D Moore 200
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 09:00 Andrea D Moore n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/21/2005 09:24 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4506536

S182-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 13:45 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:02 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-182

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0110 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 240. 97. 10. ug/l 10
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 340. 100. 10. ug/l 20
05401 Benzene 71-43-2 12,000. 500. 50. ug/l 100
05402 1,2-Dichloroethane 107-06-2 < 100. 100. 20. ug/l 20
05407 Toluene 108-88-3 150. 100. 14. ug/l 20
05415 Ethylbenzene 100-41-4 140. 100. 16. ug/l 20
05420 Isopropylbenzene 98-82-8 120. 100. 20. ug/l 20
06310 Xylene (Total) 1330-20-7 320. 100. 16. ug/l 20

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:37 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 17:27 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 22:42 Brian K Graham 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4506536

S182-041805 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/18/2005 13:45 by MBS Account Number: 10132

Submitted: 04/19/2005 18:10 Langan
Reported: 05/09/2005 at 14:02 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

S-182

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 12:02 Brian K Graham 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 09:49 Andrea D Moore 20
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 10:13 Andrea D Moore 100
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 09:49 Andrea D Moore n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/21/2005 10:13 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1
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Quality Control Summary

Client Name: Langan Group Number: 940043
Reported: 05/09/05 at 02:02 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 051110012A Sample number(s): 4506528-4506536
Ethylene dibromide < 0.030 0.030 0.010 ug/l 92 92 60-140 0 20

Batch number: 05111WAE026 Sample number(s): 4506528-4506536
Naphthalene < 10. 10. 1. ug/l 85 91 58-108 6 30
Fluorene < 10. 10. 1. ug/l 89 91 61-116 1 30
Phenanthrene < 10. 10. 1. ug/l 92 94 68-111 2 30
Pyrene < 10. 10. 1. ug/l 88 94 68-114 7 30
Chrysene < 10. 10. 1. ug/l 87 94 70-111 8 30

Batch number: 051186050001A Sample number(s): 4506528-4506536
Lead < 0.0010 0.0010 0.00018 mg/l 99 80-120

Batch number: T051101AB Sample number(s): 4506528-4506531
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 96 96 77-127 0 30
Benzene < 5. 5. 0.5 ug/l 100 102 85-117 2 30
1,2-Dichloroethane < 5. 5. 1. ug/l 100 102 77-132 2 30
Toluene < 5. 5. 0.7 ug/l 99 103 85-115 4 30
Ethylbenzene < 5. 5. 0.8 ug/l 95 100 82-119 5 30
Isopropylbenzene < 5. 5. 1. ug/l 97 102 80-120 5 30
Xylene (Total) < 5. 5. 0.8 ug/l 96 99 83-113 3 30

Batch number: T051111AA Sample number(s): 4506532-4506536
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 101 100 77-127 1 30
Benzene < 5. 5. 0.5 ug/l 105 106 85-117 1 30
1,2-Dichloroethane < 5. 5. 1. ug/l 111 107 77-132 3 30
Toluene < 5. 5. 0.7 ug/l 104 104 85-115 1 30
Ethylbenzene < 5. 5. 0.8 ug/l 100 98 82-119 2 30
Isopropylbenzene < 5. 5. 1. ug/l 99 98 80-120 2 30
Xylene (Total) < 5. 5. 0.8 ug/l 98 98 83-113 1 30

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051110012A Sample number(s): 4506528-4506536
Ethylene dibromide 96 65-135 < 0.029 < 0.029 0 (1) 30

Batch number: 051186050001A Sample number(s): 4506528-4506536
Lead 97 97 75-125 0 20 < 0.0010 < 0.0010 12 (1) 20
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Quality Control Summary

Client Name: Langan Group Number: 940043
Reported: 05/09/05 at 02:02 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: T051101AB Sample number(s): 4506528-4506531
Methyl Tertiary Butyl Ether 99 69-134
Benzene 109 83-128
1,2-Dichloroethane 114 73-136
Toluene 107 83-127
Ethylbenzene 97 82-129
Isopropylbenzene 96 81-130
Xylene (Total) 97 82-130

Batch number: T051111AA Sample number(s): 4506532-4506536
Methyl Tertiary Butyl Ether 101 69-134
Benzene 113 83-128
1,2-Dichloroethane 110 73-136
Toluene 110 83-127
Ethylbenzene 105 82-129
Isopropylbenzene 105 81-130
Xylene (Total) 104 82-130

Surrogate Quality Control

Analysis Name: EDB in Wastewater
Batch number: 051110012A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4506528 90
4506529 80
4506530 96
4506531 82
4506532 109
4506533 97
4506534 93
4506535 90
4506536 104
Blank 103
DUP 82
LCS 100
LCSD 100
MS 101
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: PAHs in Water by GC/MS
Batch number: 05111WAE026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4506528 86 87 103
4506529 91 94 114
4506530 79 80 95
4506531 94 89 113
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Quality Control Summary

Client Name: Langan Group Number: 940043
Reported: 05/09/05 at 02:02 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
4506532 89 83 107
4506533 85 87 108
4506534 92 91 109
4506535 99 94 115
4506536 85 75 101
Blank 89 92 109
LCS 87 91 110
LCSD 93 91 111
__________________________________________________________________________________________________________
Limits: 51-123 64-112 48-125

Analysis Name: UST-Waters by 8260B
Batch number: T051101AB

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4506528 94 90 96 104
4506529 100 89 94 102
4506530 98 86 92 98
4506531 99 90 96 106
Blank 100 89 93 100
LCS 93 93 95 99
LCSD 91 91 97 101
MS 94 88 95 103
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113

Analysis Name: UST-Waters by 8260B
Batch number: T051111AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4506532 93 88 94 98
4506533 97 90 95 101
4506534 98 90 93 102
4506535 90 89 95 99
4506536 95 93 95 100
Blank 100 89 93 100
LCS 93 92 95 101
LCSD 93 91 95 99
MS 93 89 95 102
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 940192. Samples arrived at the laboratory on Wednesday, April 20,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
S181-041905 Grab Water Sample 4507358
S202-041905 Grab Water Sample 4507359
S204-041905 Grab Water Sample 4507360
S206-041905 Grab Water Sample 4507361
S207-041905 Grab Water Sample 4507362
S-52-041905 Grab Water Sample 4507363
S51-041905 Grab Water Sample 4507364
S215-041905 Grab Water Sample 4507365
S180-041905 Grab Water Sample 4507366
S84-041905 Grab Water Sample 4507367
S179-041905 Grab Water Sample 4507368
S125-041905 Grab Water Sample 4507369

1 COPY TO LL Attn: Angela   Miller
ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster

1 COPY TO Langan Attn: Jason  Hanna



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4507358

S181-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 12:40 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:01 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-181

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0014 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 240. 50. 5. ug/l 10
05401 Benzene 71-43-2 460. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 < 50. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 < 50. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 < 50. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 95. 50. 8. ug/l 10

Due to the benzene, the reporting limits for
all GC/MS volatile compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:39 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 17:57 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/22/2005 23:31 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 21:57 Emiley A King 10
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Lancaster Laboratories Sample No. WW 4507358

S181-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 12:40 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:01 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-181

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 21:57 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4507359

S202-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 14:15 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-202

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0049 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 94. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 130. 100. 10. ug/l 20
05401 Benzene 71-43-2 1,400. 100. 10. ug/l 20
05402 1,2-Dichloroethane 107-06-2 < 100. 100. 20. ug/l 20
05407 Toluene 108-88-3 1,600. 100. 14. ug/l 20
05415 Ethylbenzene 100-41-4 350. 100. 16. ug/l 20
05420 Isopropylbenzene 98-82-8 < 100. 100. 20. ug/l 20
06310 Xylene (Total) 1330-20-7 1,700. 100. 16. ug/l 20

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:46 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 18:57 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 00:20 Brian K Graham 1
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Lancaster Laboratories Sample No. WW 4507359

S202-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 14:15 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-202

*=This limit was used in the evaluation of the final result

02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 22:22 Emiley A King 20
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 22:22 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4507360

S204-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 13:15 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-204

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0064 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 290. 96. 10. ug/l 10
03956 Fluorene 86-73-7 11. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 21. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 370,000. 10,000. 1,000. ug/l 2000
05401 Benzene 71-43-2 26,000. 10,000. 1,000. ug/l 2000
05402 1,2-Dichloroethane 107-06-2 < 10,000. 10,000. 2,000. ug/l 2000
05407 Toluene 108-88-3 < 10,000. 10,000. 1,400. ug/l 2000
05415 Ethylbenzene 100-41-4 < 10,000. 10,000. 1,600. ug/l 2000
05420 Isopropylbenzene 98-82-8 < 10,000. 10,000. 2,000. ug/l 2000
06310 Xylene (Total) 1330-20-7 < 10,000. 10,000. 1,600. ug/l 2000

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:49 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 20:27 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 01:08 Brian K Graham 1
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Lancaster Laboratories Sample No. WW 4507360

S204-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 13:15 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-204

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 12:51 Brian K Graham 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 22:46 Emiley A King 2000
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 22:46 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4507361

S206-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 13:55 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-206

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 76. 25. 3. ug/l 5
05401 Benzene 71-43-2 52. 25. 3. ug/l 5
05402 1,2-Dichloroethane 107-06-2 < 25. 25. 5. ug/l 5
05407 Toluene 108-88-3 < 25. 25. 4. ug/l 5
05415 Ethylbenzene 100-41-4 < 25. 25. 4. ug/l 5
05420 Isopropylbenzene 98-82-8 29. 25. 5. ug/l 5
06310 Xylene (Total) 1330-20-7 < 25. 25. 4. ug/l 5

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:51 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 20:57 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 01:57 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 23:11 Emiley A King 5
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 23:11 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4507361

S206-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 13:55 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-206

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4507362

S207-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 13:35 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-207

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 10. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 25. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:54 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 21:27 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 02:46 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 23:35 Emiley A King 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 23:35 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4507362

S207-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 13:35 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-207

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4507363

S-52-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 14:45 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S--52

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 1,200. 50. 5. ug/l 10
05401 Benzene 71-43-2 230. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 < 50. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 < 50. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 < 50. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 < 50. 50. 8. ug/l 10

Due to the level of methyl tertiary butyl ether, the reporting limits for
all GC/MS volatile compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:56 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 21:57 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 03:34 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/21/2005 23:59 Emiley A King 10



Page 2 of 2

Lancaster Laboratories Sample No. WW 4507363

S-52-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 14:45 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S--52

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 04/21/2005 23:59 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4507364

S51-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:00 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S--51

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0098 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 15. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 1,900. 100. 10. ug/l 20
05401 Benzene 71-43-2 590. 100. 10. ug/l 20
05402 1,2-Dichloroethane 107-06-2 < 100. 100. 20. ug/l 20
05407 Toluene 108-88-3 < 100. 100. 14. ug/l 20
05415 Ethylbenzene 100-41-4 < 100. 100. 16. ug/l 20
05420 Isopropylbenzene 98-82-8 < 100. 100. 20. ug/l 20
06310 Xylene (Total) 1330-20-7 190. 100. 16. ug/l 20

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 3 04/28/2005 23:58 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 22:27 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/27/2005 23:33 Linda M Hartenstine 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4507364

S51-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:00 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S--51

*=This limit was used in the evaluation of the final result

02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 00:24 Emiley A King 20
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 00:24 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 2 04/26/2005 11:45 Andrew G Newton 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4507365

S215-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:15 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S215-

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0447 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 2,200. 500. 50. ug/l 50
03956 Fluorene 86-73-7 53. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 87. 10. 1. ug/l 1
03967 Pyrene 129-00-0 13. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 51,000. 2,500. 250. ug/l 500
05401 Benzene 71-43-2 29,000. 2,500. 250. ug/l 500
05402 1,2-Dichloroethane 107-06-2 < 2,500. 2,500. 500. ug/l 500
05407 Toluene 108-88-3 29,000. 2,500. 350. ug/l 500
05415 Ethylbenzene 100-41-4 3,300. 2,500. 400. ug/l 500
05420 Isopropylbenzene 98-82-8 < 2,500. 2,500. 500. ug/l 500
06310 Xylene (Total) 1330-20-7 19,000. 2,500. 400. ug/l 500

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 3 04/29/2005 00:01 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 22:57 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 05:12 Brian K Graham 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4507365

S215-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:15 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S215-

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 13:40 Brian K Graham 50
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 00:48 Emiley A King 500
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 00:48 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 10:25 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4507366

S180-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:45 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-180

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 3 04/28/2005 23:45 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 23:27 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 09:35 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 01:14 Emiley A King 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 01:14 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4507366

S180-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:45 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-180

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4507367

S84-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:30 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S--84

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 420. 98. 10. ug/l 10
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 20. 20. 2. ug/l 4
05401 Benzene 71-43-2 72. 20. 2. ug/l 4
05402 1,2-Dichloroethane 107-06-2 < 20. 20. 4. ug/l 4
05407 Toluene 108-88-3 < 20. 20. 3. ug/l 4
05415 Ethylbenzene 100-41-4 140. 20. 3. ug/l 4
05420 Isopropylbenzene 98-82-8 160. 20. 4. ug/l 4
06310 Xylene (Total) 1330-20-7 4,800. 100. 16. ug/l 20

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 3 04/28/2005 23:48 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 23:57 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 21:42 Linda M Hartenstine 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4507367

S84-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:30 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S--84

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 04/24/2005 15:29 Jolene M Graham 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 01:39 Emiley A King 20
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 04:58 Seth J Good 4
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 04:58 Seth J Good n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/22/2005 01:39 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4507368

S179-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:50 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-179

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 110. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 3 04/28/2005 23:55 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/27/2005 00:27 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 19:48 Linda M Hartenstine 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 02:03 Emiley A King 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 02:03 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4507368

S179-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:50 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-179

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4507369

S125-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:30 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-125

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0068 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 160. 48. 5. ug/l 5
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 11,000. 500. 50. ug/l 100
05401 Benzene 71-43-2 17,000. 500. 50. ug/l 100
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 180. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 250. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 61. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 920. 50. 8. ug/l 10

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:57 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/27/2005 04:56 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/23/2005 20:45 Linda M Hartenstine 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4507369

S125-041905 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/19/2005 15:30 by MH Account Number: 10132

Submitted: 04/20/2005 14:15 Langan
Reported: 04/29/2005 at 13:02 500 Hyde Park
Discard: 05/30/2005 Doylestown PA 18901

S-125

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 04/24/2005 14:33 Jolene M Graham 5
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 05:06 Dawn M Harle 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 09:38 Dawn M Harle 100
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 05:06 Dawn M Harle n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/22/2005 09:38 Dawn M Harle n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/22/2005 11:45 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/21/2005 17:45 Olivia I Santiago 1
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Quality Control Summary

Client Name: Langan Group Number: 940192
Reported: 04/29/05 at 01:02 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 051110012A Sample number(s): 4507358-4507368
Ethylene dibromide < 0.030 0.030 0.010 ug/l 92 92 60-140 0 20

Batch number: 051110013A Sample number(s): 4507369
Ethylene dibromide < 0.030 0.030 0.010 ug/l 104 104 60-140 0 20

Batch number: 05111WAE026 Sample number(s): 4507358-4507363,4507365-4507366
Naphthalene < 10. 10. 1. ug/l 85 91 58-108 6 30
Fluorene < 10. 10. 1. ug/l 89 91 61-116 1 30
Phenanthrene < 10. 10. 1. ug/l 92 94 68-111 2 30
Pyrene < 10. 10. 1. ug/l 88 94 68-114 7 30
Chrysene < 10. 10. 1. ug/l 87 94 70-111 8 30

Batch number: 05111WAF026 Sample number(s): 4507367-4507369
Naphthalene < 10. 10. 1. ug/l 86 86 58-108 0 30
Fluorene < 10. 10. 1. ug/l 93 90 61-116 3 30
Phenanthrene < 10. 10. 1. ug/l 89 92 68-111 3 30
Pyrene < 10. 10. 1. ug/l 81 85 68-114 5 30
Chrysene < 10. 10. 1. ug/l 85 90 70-111 5 30

Batch number: 05115WAF026 Sample number(s): 4507364
Naphthalene < 10. 10. 1. ug/l 69 77 58-108 11 30
Fluorene < 10. 10. 1. ug/l 87 89 61-116 2 30
Phenanthrene < 10. 10. 1. ug/l 92 96 68-111 4 30
Pyrene < 10. 10. 1. ug/l 95 94 68-114 2 30
Chrysene < 10. 10. 1. ug/l 96 96 70-111 0 30

Batch number: 051186050001A Sample number(s): 4507358-4507365
Lead < 0.0010 0.0010 0.00018 mg/l 99 80-120

Batch number: 051186050002A Sample number(s): 4507366-4507369
Lead < 0.0010 0.0010 0.00022 mg/l 101 80-120

Batch number: T051112AA Sample number(s): 4507358-4507368
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 105 103 77-127 3 30
Benzene < 5. 5. 0.5 ug/l 110 104 85-117 6 30
1,2-Dichloroethane < 5. 5. 1. ug/l 114 111 77-132 2 30
Toluene < 5. 5. 0.7 ug/l 105 100 85-115 4 30
Ethylbenzene < 5. 5. 0.8 ug/l 97 95 82-119 3 30
Isopropylbenzene < 5. 5. 1. ug/l 99 95 80-120 4 30
Xylene (Total) < 5. 5. 0.8 ug/l 99 94 83-113 5 30

Batch number: T051121AA Sample number(s): 4507367
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 102 101 77-127 0 30
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Quality Control Summary

Client Name: Langan Group Number: 940192
Reported: 04/29/05 at 01:02 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max
Benzene < 5. 5. 0.5 ug/l 105 103 85-117 1 30
1,2-Dichloroethane < 5. 5. 1. ug/l 110 107 77-132 2 30
Toluene < 5. 5. 0.7 ug/l 102 101 85-115 1 30
Ethylbenzene < 5. 5. 0.8 ug/l 97 96 82-119 1 30
Isopropylbenzene < 5. 5. 1. ug/l 96 96 80-120 0 30

Batch number: Y051111AB Sample number(s): 4507369
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 115 77-127
Benzene < 5. 5. 0.5 ug/l 116 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 105 77-132
Toluene < 5. 5. 0.7 ug/l 110 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 108 82-119
Isopropylbenzene < 5. 5. 1. ug/l 107 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 107 83-113

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051110012A Sample number(s): 4507358-4507368
Ethylene dibromide 96 65-135 < 0.029 < 0.029 0 (1) 30

Batch number: 051110013A Sample number(s): 4507369
Ethylene dibromide 104 65-135 < 0.029 < 0.029 0 (1) 30

Batch number: 051186050001A Sample number(s): 4507358-4507365
Lead 97 97 75-125 0 20 < 0.0010 < 0.0010 12 (1) 20

Batch number: 051186050002A Sample number(s): 4507366-4507369
Lead 108 105 75-125 2 20 < 0.0010 < 0.0010 5 (1) 20

Batch number: T051112AA Sample number(s): 4507358-4507368
Methyl Tertiary Butyl Ether 102 69-134
Benzene 110 83-128
1,2-Dichloroethane 119 73-136
Toluene 111 83-127
Ethylbenzene 99 82-129
Isopropylbenzene 100 81-130
Xylene (Total) 100 82-130

Batch number: T051121AA Sample number(s): 4507367
Methyl Tertiary Butyl Ether 101 69-134
Benzene 110 83-128
1,2-Dichloroethane 109 73-136
Toluene 109 83-127
Ethylbenzene 104 82-129
Isopropylbenzene 104 81-130

Batch number: Y051111AB Sample number(s): 4507369
Methyl Tertiary Butyl Ether 102 130 69-134 24 30
Benzene 109 138* 83-128 23 30
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Quality Control Summary

Client Name: Langan Group Number: 940192
Reported: 04/29/05 at 01:02 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___
1,2-Dichloroethane 96 121 73-136 23 30
Toluene 105 130* 83-127 22 30
Ethylbenzene 102 128 82-129 23 30
Isopropylbenzene 102 130 81-130 24 30
Xylene (Total) 101 127 82-130 23 30

Surrogate Quality Control

Analysis Name: EDB in Wastewater
Batch number: 051110012A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4507358 100
4507359 79
4507360 80
4507361 90
4507362 113
4507363 108
4507364 79
4507365 66
4507366 101
4507367 80
4507368 109
Blank 103
DUP 82
LCS 100
LCSD 100
MS 101
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: EDB in Wastewater
Batch number: 051110013A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4507369 100
Blank 116
DUP 94
LCS 112
LCSD 113
MS 121*
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: PAHs in Water by GC/MS
Batch number: 05111WAE026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4507358 90 89 114
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Quality Control Summary

Client Name: Langan Group Number: 940192
Reported: 04/29/05 at 01:02 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
4507359 94 87 113
4507360 96 86 109
4507361 99 82 116
4507362 97 94 112
4507363 92 92 111
4507365 51 88 112
4507366 96 92 110
Blank 89 92 109
LCS 87 91 110
LCSD 93 91 111
__________________________________________________________________________________________________________
Limits: 51-123 64-112 48-125

Analysis Name: PAHs in Water by GC/MS
Batch number: 05111WAF026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4507367 93 96 120
4507368 93 93 110
4507369 93 95 115
Blank 87 97 109
LCS 90 93 108
LCSD 89 96 105
__________________________________________________________________________________________________________
Limits: 51-123 64-112 48-125

Analysis Name: PAHs in Water by GC/MS
Batch number: 05115WAF026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4507364 89 83 114
Blank 91 82 124
LCS 86 83 120
LCSD 91 85 118
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: UST-Waters by 8260B
Batch number: T051112AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4507358 100 89 92 100
4507359 99 89 92 102
4507360 104 92 92 100
4507361 100 91 92 100
4507362 101 90 96 107
4507363 98 87 92 98
4507364 97 88 93 99
4507365 96 88 93 99
4507366 98 90 92 100
4507368 97 87 94 105
Blank 96 88 94 100
LCS 97 94 96 103
LCSD 93 90 94 101
MS 97 91 95 105
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113
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Quality Control Summary

Client Name: Langan Group Number: 940192
Reported: 04/29/05 at 01:02 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
Analysis Name: UST-Waters by 8260B
Batch number: T051121AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4507367 96 91 95 103
Blank 94 90 93 98
LCS 96 89 95 100
LCSD 94 91 94 101
MS 91 89 94 100
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113

Analysis Name: UST-Waters by 8260B
Batch number: Y051111AB

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4507369 91 93 93 92
Blank 90 92 95 91
LCS 92 97 93 91
MS 91 96 94 93
MSD 92 93 93 92
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113







     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 940417. Samples arrived at the laboratory on Thursday, April 21,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
S203-042005 Grab Water Sample 4508328
S214-042005 Grab Water Sample 4508329
S227-042005 Grab Water Sample 4508330
PZ402-042005 Grab Water Sample 4508331
S79P-042005 Grab Water Sample 4508332
S77P-042005 Grab Water Sample 4508333

ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster

1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO LL Attn: Angela   Miller



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4508328

S203-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 14:45 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-203

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0044 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 25. 10. 1. ug/l 1
03956 Fluorene 86-73-7 11. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 17,000. 500. 50. ug/l 100
05401 Benzene 71-43-2 940. 100. 10. ug/l 20
05402 1,2-Dichloroethane 107-06-2 < 100. 100. 20. ug/l 20
05407 Toluene 108-88-3 < 100. 100. 14. ug/l 20
05415 Ethylbenzene 100-41-4 < 100. 100. 16. ug/l 20
05420 Isopropylbenzene 98-82-8 < 100. 100. 20. ug/l 20
06310 Xylene (Total) 1330-20-7 220. 100. 16. ug/l 20

Due to the level of methyl tertiary butyl ether, the reporting limits for
all GC/MS volatile compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/28/2005 23:59 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 04:32 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/12/2005 09:22 Brian K Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 11:03 Andrea D Moore 20
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 11:27 Andrea D Moore 100
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Lancaster Laboratories Sample No. WW 4508328

S203-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 14:45 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-203

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 11:03 Andrea D Moore n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/22/2005 11:27 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 2 05/11/2005 17:50 JoElla L Rice 1
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Lancaster Laboratories Sample No. WW 4508329

S214-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 15:10 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-214

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 30. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 10. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 580. 25. 3. ug/l 5
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 69. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 190. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 74. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 190. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/29/2005 00:01 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 05:01 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/09/2005 23:29 Jolene M Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 11:51 Andrea D Moore 5
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 14:18 Andrea D Moore 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 14:18 Andrea D Moore n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/22/2005 11:51 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
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Lancaster Laboratories Sample No. WW 4508329

S214-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 15:10 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-214

*=This limit was used in the evaluation of the final result

07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 05/08/2005 10:00 Joseph S Feister 1
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Lancaster Laboratories Sample No. WW 4508330

S227-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 15:30 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-227

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 100. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 18. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 47. 20. 2. ug/l 4
05401 Benzene 71-43-2 750. 20. 2. ug/l 4
05402 1,2-Dichloroethane 107-06-2 < 20. 20. 4. ug/l 4
05407 Toluene 108-88-3 100. 20. 3. ug/l 4
05415 Ethylbenzene 100-41-4 1,500. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 210. 20. 4. ug/l 4
06310 Xylene (Total) 1330-20-7 4,300. 50. 8. ug/l 10

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/29/2005 00:04 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 05:31 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/10/2005 00:21 Jolene M Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 12:16 Andrea D Moore 10



Page 2 of 2

Lancaster Laboratories Sample No. WW 4508330

S227-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 15:30 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-227

*=This limit was used in the evaluation of the final result

02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 21:16 Emiley A King 4
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 21:16 Emiley A King n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/22/2005 12:16 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 05/08/2005 10:00 Joseph S Feister 1
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Lancaster Laboratories Sample No. WW 4508331

PZ402-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 13:30 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

PZ402

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0120 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 980. 98. 10. ug/l 10
03956 Fluorene 86-73-7 < 98. 98. 10. ug/l 10
03963 Phenanthrene 85-01-8 120. 98. 10. ug/l 10
03967 Pyrene 129-00-0 < 98. 98. 10. ug/l 10
03971 Chrysene 218-01-9 < 98. 98. 10. ug/l 10

Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.

Surrogate recoveries were outside of QC limits for the GC/MS semivolatile
compounds due to the dilution needed to perform the analysis.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 2,300. 200. 20. ug/l 40
05401 Benzene 71-43-2 25,000. 1,000. 100. ug/l 200
05402 1,2-Dichloroethane 107-06-2 < 200. 200. 40. ug/l 40
05407 Toluene 108-88-3 300. 200. 28. ug/l 40
05415 Ethylbenzene 100-41-4 2,200. 200. 32. ug/l 40
05420 Isopropylbenzene 98-82-8 < 200. 200. 40. ug/l 40
06310 Xylene (Total) 1330-20-7 3,700. 200. 32. ug/l 40

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.

Laboratory Chronicle
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Lancaster Laboratories Sample No. WW 4508331

PZ402-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 13:30 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

PZ402

*=This limit was used in the evaluation of the final result

CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/29/2005 00:06 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 06:01 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/10/2005 09:28 Joseph M Gambler 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 12:40 Andrea D Moore 40
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 13:05 Andrea D Moore 200
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 12:40 Andrea D Moore n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/22/2005 13:05 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 05/08/2005 10:00 Joseph S Feister 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4508332

S79P-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 14:05 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-79P

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0017 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 180. 20. 2. ug/l 4
05401 Benzene 71-43-2 2,400. 100. 10. ug/l 20
05402 1,2-Dichloroethane 107-06-2 < 20. 20. 4. ug/l 4
05407 Toluene 108-88-3 < 20. 20. 3. ug/l 4
05415 Ethylbenzene 100-41-4 < 20. 20. 3. ug/l 4
05420 Isopropylbenzene 98-82-8 < 20. 20. 4. ug/l 4
06310 Xylene (Total) 1330-20-7 29. 20. 3. ug/l 4

Due to the level of benzene, the reporting limits for all GC/MS volatile
compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/29/2005 00:08 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 06:31 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/10/2005 02:05 Jolene M Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 13:29 Andrea D Moore 20
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 13:53 Andrea D Moore 4
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Lancaster Laboratories Sample No. WW 4508332

S79P-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 14:05 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-79P

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 13:53 Andrea D Moore n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/22/2005 13:29 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 05/08/2005 10:00 Joseph S Feister 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4508333

S77P-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 15:45 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-77P

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0030 0.0010 0.00022 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 110. 10. 1. ug/l 1
03956 Fluorene 86-73-7 15. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 23. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 10,000. 500. 50. ug/l 100
05401 Benzene 71-43-2 17,000. 500. 50. ug/l 100
05402 1,2-Dichloroethane 107-06-2 < 500. 500. 100. ug/l 100
05407 Toluene 108-88-3 < 500. 500. 70. ug/l 100
05415 Ethylbenzene 100-41-4 < 500. 500. 80. ug/l 100
05420 Isopropylbenzene 98-82-8 < 500. 500. 100. ug/l 100
06310 Xylene (Total) 1330-20-7 < 500. 500. 80. ug/l 100

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 2 04/29/2005 00:11 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/26/2005 07:01 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/10/2005 02:57 Jolene M Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/22/2005 17:11 Emiley A King 100
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Lancaster Laboratories Sample No. WW 4508333

S77P-042005 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/20/2005 15:45 by MH Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/17/2005 at 09:14 500 Hyde Park
Discard: 06/17/2005 Doylestown PA 18901

S-77P

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 04/22/2005 17:11 Emiley A King n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/28/2005 11:05 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 05/08/2005 10:00 Joseph S Feister 1
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Quality Control Summary

Client Name: Langan Group Number: 940417
Reported: 05/17/05 at 09:14 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 051130007A Sample number(s): 4508328-4508333
Ethylene dibromide < 0.030 0.030 0.010 ug/l 96 92 60-140 4 20

Batch number: 051186050002A Sample number(s): 4508328-4508333
Lead < 0.0010 0.0010 0.00022 mg/l 101 80-120

Batch number: 05126WAH026 Sample number(s): 4508329-4508333
Naphthalene < 10. 10. 1. ug/l 80 83 58-108 3 30
Fluorene < 10. 10. 1. ug/l 87 91 61-116 4 30
Phenanthrene < 10. 10. 1. ug/l 96 97 68-111 1 30
Pyrene < 10. 10. 1. ug/l 98 98 68-114 0 30
Chrysene < 10. 10. 1. ug/l 93 93 70-111 0 30

Batch number: 05131WAD026 Sample number(s): 4508328
Naphthalene < 10. 10. 1. ug/l 81 78 58-108 4 30
Fluorene < 10. 10. 1. ug/l 89 87 61-116 2 30
Phenanthrene < 10. 10. 1. ug/l 88 88 68-111 0 30
Pyrene < 10. 10. 1. ug/l 91 91 68-114 0 30
Chrysene < 10. 10. 1. ug/l 89 85 70-111 5 30

Batch number: T051121AA Sample number(s): 4508328-4508332
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 102 101 77-127 0 30
Benzene < 5. 5. 0.5 ug/l 105 103 85-117 1 30
1,2-Dichloroethane < 5. 5. 1. ug/l 110 107 77-132 2 30
Toluene < 5. 5. 0.7 ug/l 102 101 85-115 1 30
Ethylbenzene < 5. 5. 0.8 ug/l 97 96 82-119 1 30
Isopropylbenzene < 5. 5. 1. ug/l 96 96 80-120 0 30
Xylene (Total) < 5. 5. 0.8 ug/l 96 96 83-113 1 30

Batch number: T051122AA Sample number(s): 4508330,4508333
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 96 102 77-127 6 30
Benzene < 5. 5. 0.5 ug/l 102 104 85-117 1 30
1,2-Dichloroethane < 5. 5. 1. ug/l 104 106 77-132 1 30
Toluene < 5. 5. 0.7 ug/l 101 105 85-115 3 30
Ethylbenzene < 5. 5. 0.8 ug/l 97 99 82-119 2 30
Isopropylbenzene < 5. 5. 1. ug/l 95 101 80-120 6 30
Xylene (Total) < 5. 5. 0.8 ug/l 97 98 83-113 1 30

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD
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Quality Control Summary

Client Name: Langan Group Number: 940417
Reported: 05/17/05 at 09:14 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051130007A Sample number(s): 4508328-4508333
Ethylene dibromide 104 65-135 < 0.028 < 0.028 0 (1) 30

Batch number: 051186050002A Sample number(s): 4508328-4508333
Lead 108 105 75-125 2 20 < 0.0010 < 0.0010 5 (1) 20

Batch number: T051121AA Sample number(s): 4508328-4508332
Methyl Tertiary Butyl Ether 101 69-134
Benzene 110 83-128
1,2-Dichloroethane 109 73-136
Toluene 109 83-127
Ethylbenzene 104 82-129
Isopropylbenzene 104 81-130
Xylene (Total) 103 82-130

Batch number: T051122AA Sample number(s): 4508330,4508333
Methyl Tertiary Butyl Ether 92 69-134
Benzene 103 83-128
1,2-Dichloroethane 100 73-136
Toluene 103 83-127
Ethylbenzene 100 82-129
Isopropylbenzene 101 81-130
Xylene (Total) 99 82-130

Surrogate Quality Control

Analysis Name: EDB in Wastewater
Batch number: 051130007A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4508328 100
4508329 87
4508330 98
4508331 90
4508332 108
4508333 97
Blank 98
DUP 102
LCS 100
LCSD 99
MS 100
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: PAHs in Water by GC/MS
Batch number: 05126WAH026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4508329 94 90 113
4508330 108 93 113
4508331 156* 96 85
4508332 96 85 98
4508333 90 85 58
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Quality Control Summary

Client Name: Langan Group Number: 940417
Reported: 05/17/05 at 09:14 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
Blank 95 83 114
LCS 92 87 114
LCSD 93 88 116
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: PAHs in Water by GC/MS
Batch number: 05131WAD026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4508328 80 75 104
Blank 83 82 105
LCS 82 89 107
LCSD 79 82 106
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: UST-Waters by 8260B
Batch number: T051121AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4508328 101 91 92 101
4508329 94 89 96 106
4508331 94 89 96 102
4508332 95 87 93 100
Blank 94 90 93 98
LCS 96 89 95 100
LCSD 94 91 94 101
MS 91 89 94 100
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113

Analysis Name: UST-Waters by 8260B
Batch number: T051122AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4508330 95 90 96 104
4508333 92 91 93 99
Blank 90 89 96 101
LCS 94 92 95 101
LCSD 92 93 95 100
MS 91 89 95 102
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113







     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 940452. Samples arrived at the laboratory on Thursday, April 21,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
Trip_Blank Water Sample 4508480

1 COPY TO LL Attn: Angela   Miller
ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

ELECTRONIC
COPY TO

Langan Attn: Jason  Hanna

ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4508480

Trip_Blank Water Sample
SUN: Philadelphia Refinery AOI-1

Collected: n.a. Account Number: 10132

Submitted: 04/21/2005 16:35 Langan
Reported: 05/06/2005 at 10:48 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

PHLTB

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

The sample for the GC/MS volatile analysis was received with headspace.

Commonwealth of Pennsylvania Lab Certification No. 36-037

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
02302 UST-Waters by 8260B SW-846 8260B 1 04/23/2005 00:30 Andrea D Moore 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/23/2005 00:30 Andrea D Moore n.a.
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Quality Control Summary

Client Name: Langan Group Number: 940452
Reported: 05/06/05 at 10:48 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: T051122AA Sample number(s): 4508480
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 96 102 77-127 6 30
Benzene < 5. 5. 0.5 ug/l 102 104 85-117 1 30
1,2-Dichloroethane < 5. 5. 1. ug/l 104 106 77-132 1 30
Toluene < 5. 5. 0.7 ug/l 101 105 85-115 3 30
Ethylbenzene < 5. 5. 0.8 ug/l 97 99 82-119 2 30
Isopropylbenzene < 5. 5. 1. ug/l 95 101 80-120 6 30
Xylene (Total) < 5. 5. 0.8 ug/l 97 98 83-113 1 30

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: T051122AA Sample number(s): 4508480
Methyl Tertiary Butyl Ether 92 69-134
Benzene 103 83-128
1,2-Dichloroethane 100 73-136
Toluene 103 83-127
Ethylbenzene 100 82-129
Isopropylbenzene 101 81-130
Xylene (Total) 99 82-130

Surrogate Quality Control

Analysis Name: UST-Waters by 8260B
Batch number: T051122AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4508480 94 91 95 99
Blank 90 89 96 101
LCS 94 92 95 101
LCSD 92 93 95 100
MS 91 89 95 102
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113
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Quality Control Summary

Client Name: Langan Group Number: 940452
Reported: 05/06/05 at 10:48 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 940597. Samples arrived at the laboratory on Friday, April 22, 2005.
The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
S88-042105 Grab Water Sample 4509406
S43-042105 Grab Water Sample 4509407
S44-042105 Grab Water Sample 4509408
S46-042105 Grab Water Sample 4509409
S47D-042105 Grab Water Sample 4509410

ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO LL Attn: Angela   Miller
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster

1 COPY TO Langan Attn: Jason  Hanna



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4509406

S88-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 13:00 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S--88

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0015 0.0010 0.00021 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 17. 10. 1. ug/l 1
03971 Chrysene 218-01-9 18. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 590. 50. 5. ug/l 10
05401 Benzene 71-43-2 28. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 12. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/05/2005 22:07 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/27/2005 13:26 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/28/2005 02:39 Linda M Hartenstine 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/26/2005 17:16 Shawn J Rice 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/27/2005 12:06 Shawn J Rice 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/27/2005 12:06 Shawn J Rice n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/26/2005 17:16 Shawn J Rice n.a.
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Lancaster Laboratories Sample No. WW 4509406

S88-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 13:00 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S--88

*=This limit was used in the evaluation of the final result

06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 15:14 Megersa Deyessa 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/26/2005 11:45 Andrew G Newton 1
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Lancaster Laboratories Sample No. WW 4509407

S43-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 12:40 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S--43

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00021 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 28. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 10. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 940. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 41. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 160. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 42. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 98. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/05/2005 22:10 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/27/2005 13:56 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/28/2005 02:59 Linda M Hartenstine 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/26/2005 17:38 Shawn J Rice 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/27/2005 12:32 Shawn J Rice 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/27/2005 12:32 Shawn J Rice n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/26/2005 17:38 Shawn J Rice n.a.
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Lancaster Laboratories Sample No. WW 4509407

S43-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 12:40 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S--43

*=This limit was used in the evaluation of the final result

06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 15:14 Megersa Deyessa 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/26/2005 11:45 Andrew G Newton 1
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Lancaster Laboratories Sample No. WW 4509408

S44-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 12:20 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S--44

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00021 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 34. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 2,100. 100. 10. ug/l 20
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 52. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 16. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 38. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 44. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/05/2005 22:20 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/27/2005 14:26 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/28/2005 03:20 Linda M Hartenstine 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/26/2005 18:00 Shawn J Rice 20
02302 UST-Waters by 8260B SW-846 8260B 1 04/27/2005 12:59 Shawn J Rice 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/27/2005 12:59 Shawn J Rice n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/26/2005 18:00 Shawn J Rice n.a.
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Lancaster Laboratories Sample No. WW 4509408

S44-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 12:20 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S--44

*=This limit was used in the evaluation of the final result

06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 15:14 Megersa Deyessa 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/26/2005 11:45 Andrew G Newton 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4509409

S46-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 11:35 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S--46

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00021 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 13. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 170. 50. 5. ug/l 10
05401 Benzene 71-43-2 330. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 < 50. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 75. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 140. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 64. 50. 8. ug/l 10

Due to the level of benzene, the reporting limits for all GC/MS volatile
compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/05/2005 22:24 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/27/2005 14:56 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/28/2005 03:41 Linda M Hartenstine 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/26/2005 18:22 Shawn J Rice 10
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Lancaster Laboratories Sample No. WW 4509409

S46-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 11:35 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S--46

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 04/26/2005 18:22 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 15:14 Megersa Deyessa 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/26/2005 11:45 Andrew G Newton 1
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Lancaster Laboratories Sample No. WW 4509410

S47D-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 11:55 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S-47D

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00021 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0098 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 92. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 87. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 < 5. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/05/2005 22:27 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/27/2005 15:26 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/28/2005 04:01 Linda M Hartenstine 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/27/2005 13:25 Shawn J Rice 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/27/2005 13:25 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 15:14 Megersa Deyessa 1
07786 EDB Extraction SW-846 8011 1 04/25/2005 12:30 Deborah M Zimmerman 1
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Lancaster Laboratories Sample No. WW 4509410

S47D-042105 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/21/2005 11:55 by MH Account Number: 10132

Submitted: 04/22/2005 14:25 Langan
Reported: 05/06/2005 at 09:32 500 Hyde Park
Discard: 06/06/2005 Doylestown PA 18901

S-47D

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/26/2005 11:45 Andrew G Newton 1
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Quality Control Summary

Client Name: Langan Group Number: 940597
Reported: 05/06/05 at 09:32 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 051130008A Sample number(s): 4509406-4509410
Ethylene dibromide < 0.030 0.030 0.010 ug/l 108 104 60-140 4 20

Batch number: 05115WAG026 Sample number(s): 4509406-4509410
Naphthalene < 10. 10. 1. ug/l 86 58-108
Fluorene < 10. 10. 1. ug/l 93 61-116
Phenanthrene < 10. 10. 1. ug/l 96 68-111
Pyrene < 10. 10. 1. ug/l 97 68-114
Chrysene < 10. 10. 1. ug/l 96 70-111

Batch number: 051196050004A Sample number(s): 4509406-4509410
Lead < 0.0010 0.0010 0.00021 mg/l 102 80-120

Batch number: P051161AA Sample number(s): 4509406-4509409
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 86 77-127
Benzene < 5. 5. 0.5 ug/l 99 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 92 77-132
Toluene < 5. 5. 0.7 ug/l 102 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 98 82-119
Isopropylbenzene < 5. 5. 1. ug/l 95 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 99 83-113

Batch number: P051171AA Sample number(s): 4509406-4509408,4509410
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 81 77-127
Benzene < 5. 5. 0.5 ug/l 101 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 90 77-132
Toluene < 5. 5. 0.7 ug/l 100 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 96 82-119
Isopropylbenzene < 5. 5. 1. ug/l 95 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 99 83-113

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051130008A Sample number(s): 4509406-4509410
Ethylene dibromide 96 65-135 < 0.028 < 0.028 0 (1) 30

Batch number: 05115WAG026 Sample number(s): 4509406-4509410
Naphthalene 85 88 71-101 4 30
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Quality Control Summary

Client Name: Langan Group Number: 940597
Reported: 05/06/05 at 09:32 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___
Fluorene 87 90 52-121 4 30
Phenanthrene 93 93 56-125 1 30
Pyrene 95 97 63-117 2 30
Chrysene 93 95 71-111 2 30

Batch number: 051196050004A Sample number(s): 4509406-4509410
Lead 103 100 75-125 2 20 0.0129 0.0139 8 20

Batch number: P051161AA Sample number(s): 4509406-4509409
Methyl Tertiary Butyl Ether 88 93 69-134 5 30
Benzene 106 107 83-128 0 30
1,2-Dichloroethane 93 92 73-136 0 30
Toluene 106 109 83-127 2 30
Ethylbenzene 100 103 82-129 3 30
Isopropylbenzene 99 102 81-130 3 30
Xylene (Total) 102 104 82-130 2 30

Batch number: P051171AA Sample number(s): 4509406-4509408,4509410
Methyl Tertiary Butyl Ether 84 82 69-134 2 30
Benzene 98 100 83-128 2 30
1,2-Dichloroethane 91 90 73-136 0 30
Toluene 100 99 83-127 1 30
Ethylbenzene 96 95 82-129 2 30
Isopropylbenzene 94 94 81-130 0 30
Xylene (Total) 98 97 82-130 1 30

Surrogate Quality Control

Analysis Name: EDB in Wastewater
Batch number: 051130008A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4509406 95
4509407 108
4509408 96
4509409 99
4509410 104
Blank 107
DUP 89
LCS 109
LCSD 110
MS 101
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: PAHs in Water by GC/MS
Batch number: 05115WAG026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4509406 115 83 92
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Quality Control Summary

Client Name: Langan Group Number: 940597
Reported: 05/06/05 at 09:32 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
4509407 86 83 115
4509408 91 89 121
4509409 89 89 118
4509410 89 86 113
Blank 90 86 124
LCS 93 91 122
MS 89 82 109
MSD 94 88 116
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: UST-Waters by 8260B
Batch number: P051161AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4509409 93 85 96 94
Blank 93 86 96 91
LCS 93 85 96 95
MS 92 87 96 94
MSD 92 87 96 95
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113

Analysis Name: UST-Waters by 8260B
Batch number: P051171AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4509406 95 86 98 99
4509407 92 85 95 97
4509408 91 87 94 101
4509410 94 87 94 98
Blank 93 87 97 92
LCS 94 88 96 95
MS 93 86 95 95
MSD 94 87 95 94
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 940811. Samples arrived at the laboratory on Monday, April 25,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
S41-042205 Grab Water Sample 4510582
S117-042205 Grab Water Sample 4510583
S118-042205 Grab Water Sample 4510584
S127-042205 Grab Water Sample 4510585
S209-042205 Grab Water Sample 4510586
S226-042205 Grab Water Sample 4510587
S173-042205 Grab Water Sample 4510588
S99-042205 Grab Water Sample 4510589
S98-042205 Grab Water Sample 4510590
S193-042205 Grab Water Sample 4510591
S194-042205 Grab Water Sample 4510592
S196-042205 Grab Water Sample 4510593
S101-042205 Grab Water Sample 4510594

1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster

1 COPY TO LL Attn: Angela   Miller



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4510582

S41-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 10:50 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR-41

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 530. 50. 5. ug/l 10
05401 Benzene 71-43-2 65. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 < 50. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 < 50. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 < 50. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 < 50. 50. 8. ug/l 10

Due to the level of methyl tertiary butyl ether, the reporting limits for
all GC/MS volatile compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:23 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 10:19 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 09:37 Mark A Clark 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 11:50 Shawn J Rice 10



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510582

S41-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 10:50 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR-41

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 04/28/2005 11:50 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1
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Lancaster Laboratories Sample No. WW 4510583

S117-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 12:45 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR117

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 360. 50. 5. ug/l 5
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 100. 50. 5. ug/l 10
05401 Benzene 71-43-2 8,800. 500. 50. ug/l 100
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 < 50. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 550. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 < 50. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 52. 50. 8. ug/l 10

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:25 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 10:49 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/30/2005 11:45 Mark A Clark 1
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Lancaster Laboratories Sample No. WW 4510583

S117-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 12:45 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR117

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 04/30/2005 13:31 Mark A Clark 5
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 12:17 Shawn J Rice 100
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 23:26 Jason M Long 10
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/28/2005 23:26 Jason M Long n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/28/2005 12:17 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4510584

S118-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 11:10 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR118

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 33. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 170. 50. 5. ug/l 10
05401 Benzene 71-43-2 920. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 52. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 180. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 < 50. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 460. 50. 8. ug/l 10

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:32 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 11:19 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 10:19 Mark A Clark 1
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Lancaster Laboratories Sample No. WW 4510584

S118-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 11:10 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR118

*=This limit was used in the evaluation of the final result

02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 12:43 Shawn J Rice 10
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/28/2005 12:43 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1
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Lancaster Laboratories Sample No. WW 4510585

S127-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 12:30 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR127

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 240. 49. 5. ug/l 5
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 1,700. 1,000. 100. ug/l 200
05401 Benzene 71-43-2 15,000. 1,000. 100. ug/l 200
05402 1,2-Dichloroethane 107-06-2 < 1,000. 1,000. 200. ug/l 200
05407 Toluene 108-88-3 < 1,000. 1,000. 140. ug/l 200
05415 Ethylbenzene 100-41-4 < 1,000. 1,000. 160. ug/l 200
05420 Isopropylbenzene 98-82-8 < 1,000. 1,000. 200. ug/l 200
06310 Xylene (Total) 1330-20-7 1,000. 1,000. 160. ug/l 200

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:34 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 11:49 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 12:24 Mark A Clark 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510585

S127-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 12:30 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR127

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 04/30/2005 13:52 Mark A Clark 5
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 13:10 Shawn J Rice 200
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/28/2005 13:10 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1
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Lancaster Laboratories Sample No. WW 4510586

S209-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 11:35 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR209

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.010 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 70. 10. 1. ug/l 1
03956 Fluorene 86-73-7 27. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 42. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

The GC/MS semivolatile surrogate recoveries were outside of QC limits. The
analysis was repeated and surrogate recoveries were again outside of QC
limits, indicating a matrix effect.

The GC/MS semivolatile internal standard peak areas were outside of the QC
limits for both the initial injection and the re-injection. The values here
are from the initial injection of the sample.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 77. 50. 5. ug/l 10
05401 Benzene 71-43-2 7,600. 500. 50. ug/l 100
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 91. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 460. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 170. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 1,800. 50. 8. ug/l 10

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510586

S209-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 11:35 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:19 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR209

*=This limit was used in the evaluation of the final result

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:37 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 12:18 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 12:44 Mark A Clark 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 23:46 Jason M Long 10
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 00:05 Jason M Long 100
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/28/2005 23:46 Jason M Long n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/29/2005 00:05 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1
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Lancaster Laboratories Sample No. WW 4510587

S226-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 12:00 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR226

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 1,200. 490. 49. ug/l 50
03956 Fluorene 86-73-7 13. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 27. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

The GC/MS semivolatile surrogate recoveries were outside of QC limits. The
analysis was repeated and surrogate recoveries were again outside of QC
limits, indicating a matrix effect.

The GC/MS semivolatile internal standard peak areas were outside of the QC
limits for both the initial injection and the re-injection. The values here
are from the initial injection of the sample.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 1,000. 1,000. 100. ug/l 200
05401 Benzene 71-43-2 91,000. 10,000. 1,000. ug/l 2000
05402 1,2-Dichloroethane 107-06-2 < 1,000. 1,000. 200. ug/l 200
05407 Toluene 108-88-3 6,100. 1,000. 140. ug/l 200
05415 Ethylbenzene 100-41-4 1,200. 1,000. 160. ug/l 200
05420 Isopropylbenzene 98-82-8 < 1,000. 1,000. 200. ug/l 200
06310 Xylene (Total) 1330-20-7 4,700. 1,000. 160. ug/l 200

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510587

S226-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 12:00 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR226

*=This limit was used in the evaluation of the final result

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:39 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 12:48 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 13:05 Mark A Clark 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/30/2005 14:13 Mark A Clark 50
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 14:02 Shawn J Rice 2000
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 00:25 Jason M Long 200
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 00:25 Jason M Long n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/28/2005 14:02 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4510588

S173-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 13:15 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR173

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 47. 10. 1. ug/l 1
03956 Fluorene 86-73-7 11. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 18. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

Surrogate recoveries were outside of QC limits for the GC/MS semivolatile
compounds. The analysis was repeated outside of the required hold time and
surrogate recoveries met requirements. The data reported is from the
initial extraction of the sample.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 140. 50. 5. ug/l 10
05401 Benzene 71-43-2 990. 50. 5. ug/l 10
05402 1,2-Dichloroethane 107-06-2 < 50. 50. 10. ug/l 10
05407 Toluene 108-88-3 < 50. 50. 7. ug/l 10
05415 Ethylbenzene 100-41-4 480. 50. 8. ug/l 10
05420 Isopropylbenzene 98-82-8 320. 50. 10. ug/l 10
06310 Xylene (Total) 1330-20-7 1,100. 50. 8. ug/l 10

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510588

S173-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 13:15 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR173

*=This limit was used in the evaluation of the final result

CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:41 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 13:18 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/30/2005 12:49 Mark A Clark 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 00:45 Jason M Long 10
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 00:45 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4510589

S99-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 10:00 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR-99

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0015 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 17. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 200. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 23. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 6. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 81. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 19. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:44 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 13:48 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/30/2005 13:10 Mark A Clark 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 04:41 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 04:41 Jason M Long n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510589

S99-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 10:00 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR-99

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1
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Lancaster Laboratories Sample No. WW 4510590

S98-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 10:50 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR-98

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 0.0039 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 110. 19. 2. ug/l 2
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 25. 25. 3. ug/l 5
05401 Benzene 71-43-2 580. 25. 3. ug/l 5
05402 1,2-Dichloroethane 107-06-2 < 25. 25. 5. ug/l 5
05407 Toluene 108-88-3 < 25. 25. 4. ug/l 5
05415 Ethylbenzene 100-41-4 140. 25. 4. ug/l 5
05420 Isopropylbenzene 98-82-8 37. 25. 5. ug/l 5
06310 Xylene (Total) 1330-20-7 1,000. 25. 4. ug/l 5

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:46 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 14:18 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 14:08 Mark A Clark 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510590

S98-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 10:50 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR-98

*=This limit was used in the evaluation of the final result

07805 PAHs in Water by GC/MS SW-846 8270C 1 04/30/2005 14:34 Mark A Clark 2
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 15:22 Shawn J Rice 5
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/28/2005 15:22 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4510591

S193-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 11:20 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR193

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 220. 25. 3. ug/l 5
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 6. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 27. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 16. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 120. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:48 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 15:18 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 14:29 Mark A Clark 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 15:48 Shawn J Rice 5
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 05:01 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 05:01 Jason M Long n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/28/2005 15:48 Shawn J Rice n.a.



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510591

S193-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 11:20 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR193

*=This limit was used in the evaluation of the final result

06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1
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Lancaster Laboratories Sample No. WW 4510592

S194-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 11:35 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR194

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 16. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 11. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 11. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 33. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:51 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 15:48 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 14:49 Mark A Clark 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 16:15 Shawn J Rice 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/28/2005 16:15 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510592

S194-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 11:35 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR194

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1



Page 1 of 2

Lancaster Laboratories Sample No. WW 4510593

S196-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 12:40 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR196

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0098 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 < 10. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 < 5. 5. 0.5 ug/l 1
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 < 5. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 < 5. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 < 5. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 13. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 01:53 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 16:17 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 15:10 Mark A Clark 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 16:41 Shawn J Rice 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/28/2005 16:41 Shawn J Rice n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510593

S196-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 12:40 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR196

*=This limit was used in the evaluation of the final result

07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1
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Lancaster Laboratories Sample No. WW 4510594

S101-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 13:20 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR101

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00018 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 41. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 5. 5. 0.5 ug/l 1
05401 Benzene 71-43-2 1,400. 100. 10. ug/l 20
05402 1,2-Dichloroethane 107-06-2 < 5. 5. 1. ug/l 1
05407 Toluene 108-88-3 14. 5. 0.7 ug/l 1
05415 Ethylbenzene 100-41-4 22. 5. 0.8 ug/l 1
05420 Isopropylbenzene 98-82-8 26. 5. 1. ug/l 1
06310 Xylene (Total) 1330-20-7 89. 5. 0.8 ug/l 1

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 04/30/2005 02:00 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 04/28/2005 16:47 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 04/29/2005 15:31 Mark A Clark 1
02302 UST-Waters by 8260B SW-846 8260B 1 04/28/2005 17:08 Shawn J Rice 20
02302 UST-Waters by 8260B SW-846 8260B 1 04/29/2005 06:59 Jason M Long 1
01163 GC/MS VOA Water Prep SW-846 5030B 1 04/29/2005 06:59 Jason M Long n.a.
01163 GC/MS VOA Water Prep SW-846 5030B 2 04/28/2005 17:08 Shawn J Rice n.a.



Page 2 of 2

Lancaster Laboratories Sample No. WW 4510594

S101-042205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:04/22/2005 13:20 by MBS Account Number: 10132

Submitted: 04/25/2005 15:00 Langan
Reported: 05/09/2005 at 10:20 500 Hyde Park
Discard: 06/09/2005 Doylestown PA 18901

PR101

*=This limit was used in the evaluation of the final result

06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 04/29/2005 13:13 Denise K Conners 1
07786 EDB Extraction SW-846 8011 1 04/27/2005 11:00 Deborah M Zimmerman 1
07807 BNA Water Extraction SW-846 3510C 1 04/28/2005 09:15 Darin P Wagner 1
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Quality Control Summary

Client Name: Langan Group Number: 940811
Reported: 05/09/05 at 10:20 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 051160020A Sample number(s): 4510582-4510594
Ethylene dibromide < 0.030 0.030 0.010 ug/l 92 92 60-140 0 20

Batch number: 05117WAG026 Sample number(s): 4510582-4510594
Naphthalene < 10. 10. 1. ug/l 87 84 58-108 3 30
Fluorene < 10. 10. 1. ug/l 91 88 61-116 3 30
Phenanthrene < 10. 10. 1. ug/l 99 95 68-111 4 30
Pyrene < 10. 10. 1. ug/l 86 81 68-114 6 30
Chrysene < 10. 10. 1. ug/l 99 94 70-111 5 30

Batch number: 051196050001A Sample number(s): 4510582-4510594
Lead < 0.0010 0.0010 0.00018 mg/l 99 80-120

Batch number: P051181AA Sample number(s): 4510582-4510585,4510587,4510590-4510594
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 83 77-127
Benzene < 5. 5. 0.5 ug/l 102 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 92 77-132
Toluene < 5. 5. 0.7 ug/l 101 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 97 82-119
Isopropylbenzene < 5. 5. 1. ug/l 95 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 100 83-113

Batch number: P051183AA Sample number(s): 4510583,4510586-4510589,4510591,4510594
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 88 77-127
Benzene < 5. 5. 0.5 ug/l 98 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 87 77-132
Toluene < 5. 5. 0.7 ug/l 102 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 101 82-119
Isopropylbenzene < 5. 5. 1. ug/l 103 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 104 83-113

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051160020A Sample number(s): 4510582-4510594
Ethylene dibromide 96 65-135 < 0.030 < 0.029 0 (1) 30

Batch number: 051196050001A Sample number(s): 4510582-4510594
Lead 94 95 75-125 1 20 < 0.0010 < 0.0010 51* (1) 20
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Quality Control Summary

Client Name: Langan Group Number: 940811
Reported: 05/09/05 at 10:20 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: P051181AA Sample number(s): 4510582-4510585,4510587,4510590-4510594
Methyl Tertiary Butyl Ether 88 93 69-134 6 30
Benzene 111 110 83-128 1 30
1,2-Dichloroethane 95 95 73-136 0 30
Toluene 110 110 83-127 0 30
Ethylbenzene 105 106 82-129 1 30
Isopropylbenzene 105 105 81-130 0 30
Xylene (Total) 106 107 82-130 1 30

Batch number: P051183AA Sample number(s): 4510583,4510586-4510589,4510591,4510594
Methyl Tertiary Butyl Ether 90 93 69-134 3 30
Benzene 104 106 83-128 1 30
1,2-Dichloroethane 87 90 73-136 3 30
Toluene 107 111 83-127 3 30
Ethylbenzene 103 106 82-129 3 30
Isopropylbenzene 103 108 81-130 4 30
Xylene (Total) 101 105 82-130 4 30

Surrogate Quality Control

Analysis Name: EDB in Wastewater
Batch number: 051160020A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4510582 84
4510583 112
4510584 86
4510585 101
4510586 83
4510587 100
4510588 114
4510589 117
4510590 109
4510591 102
4510592 116
4510593 115
4510594 79
Blank 98
DUP 98
LCS 101
LCSD 97
MS 99
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: PAHs in Water by GC/MS
Batch number: 05117WAG026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
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Quality Control Summary

Client Name: Langan Group Number: 940811
Reported: 05/09/05 at 10:20 AM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Surrogate Quality Control
4510582 88 85 117
4510583 98 87 118
4510584 89 87 111
4510585 100 92 103
4510586 257* 79 66
4510587 239* 61* 106
4510588 196* 83 106
4510589 96 91 132
4510590 92 87 121
4510591 90 88 99
4510592 89 85 104
4510593 92 89 120
4510594 91 86 117
Blank 90 87 116
LCS 91 88 113
LCSD 91 90 110
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: UST-Waters by 8260B
Batch number: P051181AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4510582 93 84 96 93
4510584 91 84 95 93
4510585 92 85 94 92
4510590 93 86 96 97
4510592 92 86 94 98
4510593 92 84 96 98
Blank 93 87 95 92
LCS 93 87 95 96
MS 90 86 95 96
MSD 93 82 95 97
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113

Analysis Name: UST-Waters by 8260B
Batch number: P051183AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4510583 93 88 100 102
4510586 92 88 101 105
4510587 93 89 102 100
4510588 94 89 100 101
4510589 93 94 100 103
4510591 94 91 100 107
4510594 91 87 101 104
Blank 94 91 101 100
LCS 95 89 102 101
MS 93 88 101 102
MSD 94 89 101 101
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113







     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.

3768.02



                       

ANALYTICAL RESULTS

Prepared for:

Langan
500 Hyde Park

Doylestown PA 18901

215-348-7101

Prepared by:

Lancaster Laboratories
2425 New Holland Pike

Lancaster, PA 17605-2425

SAMPLE GROUP

The sample group for this submittal is 941913. Samples arrived at the laboratory on Tuesday, May 03,
2005. The PO# for this group is SUNOCO PHILLY REFINER.

Client Description                                                                                          Lancaster Labs Number
S211-050205 Grab Water Sample 4516617
S212-050205 Grab Water Sample 4516618
S43-050205 Grab Water Sample 4516619

ELECTRONIC
COPY TO

SUN: Aquaterra Tech. Attn: Brad  Spancake

1 COPY TO LL Attn: Angela   Miller
1 COPY TO Langan Attn: Jason  Hanna
ELECTRONIC
COPY TO

Langan Attn: Dennis  Webster



                       

Questions? Contact your Client Services Representative
Angela M Miller at (717) 656-2300.

                                                                              Respectfully Submitted,
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Lancaster Laboratories Sample No. WW 4516617

S211-050205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:05/02/2005 12:10 by MBS Account Number: 10132

Submitted: 05/03/2005 16:35 Langan
Reported: 05/10/2005 at 15:13 500 Hyde Park
Discard: 06/10/2005 Doylestown PA 18901

S-211

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00021 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0097 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 17. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 37. 10. 1. ug/l 2
05401 Benzene 71-43-2 150. 10. 1. ug/l 2
05402 1,2-Dichloroethane 107-06-2 < 10. 10. 2. ug/l 2
05407 Toluene 108-88-3 < 10. 10. 1. ug/l 2
05415 Ethylbenzene 100-41-4 28. 10. 2. ug/l 2
05420 Isopropylbenzene 98-82-8 62. 10. 2. ug/l 2
06310 Xylene (Total) 1330-20-7 85. 10. 2. ug/l 2

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/06/2005 22:53 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 05/05/2005 23:29 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/06/2005 14:53 Joseph M Gambler 1
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Lancaster Laboratories Sample No. WW 4516617

S211-050205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:05/02/2005 12:10 by MBS Account Number: 10132

Submitted: 05/03/2005 16:35 Langan
Reported: 05/10/2005 at 15:13 500 Hyde Park
Discard: 06/10/2005 Doylestown PA 18901

S-211

*=This limit was used in the evaluation of the final result

02302 UST-Waters by 8260B SW-846 8260B 1 05/06/2005 02:19 Andrea D Moore 2
01163 GC/MS VOA Water Prep SW-846 5030B 1 05/06/2005 02:19 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/05/2005 15:54 Megersa Deyessa 1
07786 EDB Extraction SW-846 8011 1 05/05/2005 10:00 Joseph S Feister 1
07807 BNA Water Extraction SW-846 3510C 1 05/04/2005 17:00 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4516618

S212-050205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:05/02/2005 12:30 by MBS Account Number: 10132

Submitted: 05/03/2005 16:35 Langan
Reported: 05/10/2005 at 15:13 500 Hyde Park
Discard: 06/10/2005 Doylestown PA 18901

S-212

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00021 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.028 0.028 0.0094 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 450. 99. 10. ug/l 10
03956 Fluorene 86-73-7 < 99. 99. 10. ug/l 10
03963 Phenanthrene 85-01-8 < 99. 99. 10. ug/l 10
03967 Pyrene 129-00-0 < 99. 99. 10. ug/l 10
03971 Chrysene 218-01-9 < 99. 99. 10. ug/l 10

Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.

Surrogate recoveries were outside of QC limits for the GC/MS semivolatile
compounds due to the dilution needed to perform the analysis.

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 250. 250. 25. ug/l 50
05401 Benzene 71-43-2 < 250. 250. 25. ug/l 50
05402 1,2-Dichloroethane 107-06-2 < 250. 250. 50. ug/l 50
05407 Toluene 108-88-3 < 250. 250. 35. ug/l 50
05415 Ethylbenzene 100-41-4 360. 250. 40. ug/l 50
05420 Isopropylbenzene 98-82-8 < 250. 250. 50. ug/l 50
06310 Xylene (Total) 1330-20-7 1,300. 250. 40. ug/l 50

The reporting limits for the GC/MS volatile compounds were raised
because sample dilution was necessary to bring target compounds into the
calibration range of the system.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
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Lancaster Laboratories Sample No. WW 4516618

S212-050205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:05/02/2005 12:30 by MBS Account Number: 10132

Submitted: 05/03/2005 16:35 Langan
Reported: 05/10/2005 at 15:13 500 Hyde Park
Discard: 06/10/2005 Doylestown PA 18901

S-212

*=This limit was used in the evaluation of the final result

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/06/2005 22:55 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 05/06/2005 00:29 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/09/2005 08:10 Joseph M Gambler 10
02302 UST-Waters by 8260B SW-846 8260B 1 05/06/2005 02:43 Andrea D Moore 50
01163 GC/MS VOA Water Prep SW-846 5030B 1 05/06/2005 02:43 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/05/2005 15:54 Megersa Deyessa 1
07786 EDB Extraction SW-846 8011 1 05/05/2005 10:00 Joseph S Feister 1
07807 BNA Water Extraction SW-846 3510C 1 05/04/2005 17:00 Olivia I Santiago 1
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Lancaster Laboratories Sample No. WW 4516619

S43-050205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:05/02/2005 12:45 by MBS Account Number: 10132

Submitted: 05/03/2005 16:35 Langan
Reported: 05/10/2005 at 15:13 500 Hyde Park
Discard: 06/10/2005 Doylestown PA 18901

S-043

*=This limit was used in the evaluation of the final result

As Received As Received
CAT As Received Limit of Method Dilution
No. Analysis Name CAS Number Result Quantitation* Detection

Limit
Units Factor

06035 Lead 7439-92-1 < 0.0010 0.0010 0.00021 mg/l 1

07879 EDB in Wastewater

01087 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 ug/l 1

07805 PAHs in Water by GC/MS

03947 Naphthalene 91-20-3 35. 10. 1. ug/l 1
03956 Fluorene 86-73-7 < 10. 10. 1. ug/l 1
03963 Phenanthrene 85-01-8 < 10. 10. 1. ug/l 1
03967 Pyrene 129-00-0 < 10. 10. 1. ug/l 1
03971 Chrysene 218-01-9 < 10. 10. 1. ug/l 1

02302 UST-Waters by 8260B

02010 Methyl Tertiary Butyl Ether 1634-04-4 < 20. 20. 2. ug/l 4
05401 Benzene 71-43-2 820. 20. 2. ug/l 4
05402 1,2-Dichloroethane 107-06-2 < 20. 20. 4. ug/l 4
05407 Toluene 108-88-3 35. 20. 3. ug/l 4
05415 Ethylbenzene 100-41-4 160. 20. 3. ug/l 4
05420 Isopropylbenzene 98-82-8 36. 20. 4. ug/l 4
06310 Xylene (Total) 1330-20-7 100. 20. 3. ug/l 4

Due to the level of benzene, the reporting limits for all GC/MS volatile
compounds were raised.

Commonwealth of Pennsylvania Lab Certification No. 36-037
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.

Laboratory Chronicle
CAT Analysis                                          Dilution
No. Analysis Name Method Trial# Date and Time Analyst Factor
06035 Lead SW-846 6020 1 05/06/2005 23:02 David K Beck 1
07879 EDB in Wastewater SW-846 8011 1 05/06/2005 01:29 James H Place 1
07805 PAHs in Water by GC/MS SW-846 8270C 1 05/06/2005 19:09 Jolene M Graham 1
02302 UST-Waters by 8260B SW-846 8260B 1 05/06/2005 03:08 Andrea D Moore 4
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Lancaster Laboratories Sample No. WW 4516619

S43-050205 Grab Water Sample
SUN: Philadelphia Refinery AOI-1

Collected:05/02/2005 12:45 by MBS Account Number: 10132

Submitted: 05/03/2005 16:35 Langan
Reported: 05/10/2005 at 15:13 500 Hyde Park
Discard: 06/10/2005 Doylestown PA 18901

S-043

*=This limit was used in the evaluation of the final result

01163 GC/MS VOA Water Prep SW-846 5030B 1 05/06/2005 03:08 Andrea D Moore n.a.
06050 ICP/MS SW-846 Water SW-846 3010A Mod. 1 05/05/2005 15:54 Megersa Deyessa 1
07786 EDB Extraction SW-846 8011 1 05/05/2005 10:00 Joseph S Feister 1
07807 BNA Water Extraction SW-846 3510C 1 05/04/2005 17:00 Olivia I Santiago 1
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Quality Control Summary

Client Name: Langan Group Number: 941913
Reported: 05/10/05 at 03:13 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Matrix QC may not be reported if site-specific QC samples were not
submitted.  In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max

Batch number: 051240024A Sample number(s): 4516617-4516619
Ethylene dibromide < 0.030 0.030 0.010 ug/l 100 100 60-140 0 20

Batch number: 05124WAC026 Sample number(s): 4516617-4516619
Naphthalene < 10. 10. 1. ug/l 88 87 58-108 1 30
Fluorene < 10. 10. 1. ug/l 100 95 61-116 4 30
Phenanthrene < 10. 10. 1. ug/l 97 99 68-111 2 30
Pyrene < 10. 10. 1. ug/l 88 90 68-114 2 30
Chrysene < 10. 10. 1. ug/l 91 94 70-111 3 30

Batch number: 051256050001A Sample number(s): 4516617-4516619
Lead < 0.0010 0.0010 0.00021 mg/l 100 80-120

Batch number: T051252AA Sample number(s): 4516617-4516619
Methyl Tertiary Butyl Ether < 5. 5. 0.5 ug/l 99 77-127
Benzene < 5. 5. 0.5 ug/l 109 85-117
1,2-Dichloroethane < 5. 5. 1. ug/l 117 77-132
Toluene < 5. 5. 0.7 ug/l 104 85-115
Ethylbenzene < 5. 5. 0.8 ug/l 97 82-119
Isopropylbenzene < 5. 5. 1. ug/l 97 80-120
Xylene (Total) < 5. 5. 0.8 ug/l 98 83-113

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Batch number: 051240024A Sample number(s): 4516617-4516619
Ethylene dibromide 84 65-135 < 0.028 < 0.029 0 (1) 30

Batch number: 051256050001A Sample number(s): 4516617-4516619
Lead 100 101 75-125 1 20 < 0.0010 < 0.0010 25* (1) 20

Batch number: T051252AA Sample number(s): 4516617-4516619
Methyl Tertiary Butyl Ether 104 107 69-134 4 30
Benzene 115 115 83-128 0 30
1,2-Dichloroethane 123 124 73-136 1 30
Toluene 108 110 83-127 2 30
Ethylbenzene 100 102 82-129 2 30
Isopropylbenzene 98 102 81-130 5 30
Xylene (Total) 100 100 82-130 0 30
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Quality Control Summary

Client Name: Langan Group Number: 941913
Reported: 05/10/05 at 03:13 PM

 *- Outside of specification
**-This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was less than five times the LOQ.
(2) The background result was more than four times the spike added.

Sample Matrix Quality Control

MS MSD MS/MSD RPD BKG DUP DUP Dup
RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max___

Surrogate Quality Control

Analysis Name: EDB in Wastewater
Batch number: 051240024A

1,1,2,2-
Tetrachloroethane

__________________________________________________________________________________________________________
4516617 113
4516618 115
4516619 108
Blank 102
DUP 75
LCS 104
LCSD 103
MS 96
__________________________________________________________________________________________________________
Limits: 52-120

Analysis Name: PAHs in Water by GC/MS
Batch number: 05124WAC026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-d14
__________________________________________________________________________________________________________
4516617 73 84 92
4516618 166* 85 95
4516619 73 84 92
Blank 77 86 94
LCS 77 86 98
LCSD 76 86 102
__________________________________________________________________________________________________________
Limits: 51-123 64-112 53-135

Analysis Name: UST-Waters by 8260B
Batch number: T051252AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene
__________________________________________________________________________________________________________
4516617 97 89 92 101
4516618 95 87 94 101
4516619 93 87 94 100
Blank 98 88 92 98
LCS 95 86 92 100
MS 96 86 91 99
MSD 97 87 94 100
__________________________________________________________________________________________________________
Limits: 81-120 82-112 85-112 83-113





     Explanation of Symbols and Abbreviations
The following defines common symbols and abbreviations used in reporting technical data:

N.D. none detected BMQL Below Minimum Quantitation Level
TNTC Too Numerous To Count MPN Most Probable Number

IU International Units CP Units cobalt-chloroplatinate units
umhos/cm micromhos/cm NTU nephelometric turbidity units

C degrees Celsius F degrees Fahrenheit
meq milliequivalents lb. pound(s)

g gram(s) kg kilogram(s)
ug microgram(s) mg milligram(s)
ml milliliter(s) l liter(s)

m3 cubic meter(s) ul microliter(s)

< less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be
reliably determined using this specific test.

> greater than

J estimated value – The result is � the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ).

ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter of gas per liter of gas.

ppb parts per billion

Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight
basis concentration to approximate the value present in a similar sample without moisture.  All other results are reported

on an as-received basis.

U.S. EPA CLP Data Qualifiers:
                                             Organic Qualifiers                                                      Inorganic Qualifiers

A TIC is a possible aldol-condensation product B Value is <CRDL, but �IDL
B Analyte was also detected in the blank E Estimated due to interference
C Pesticide result confirmed by GC/MS M Duplicate injection precision not met
D Compound quantitated on a diluted sample N Spike sample not within control limits
E Concentration exceeds the calibration range of S Method of standard additions (MSA) used

the instrument for calculation
N Presumptive evidence of a compound (TICs only) U Compound was not detected
P Concentration difference between primary and W Post digestion spike out of control limits

confirmation columns >25% * Duplicate analysis not within control limits
U Compound was not detected + Correlation coefficient for MSA <0.995

X,Y,Z Defined in case narrative

Analytical test results for methods listed on the laboratories’ accreditation scope meet all requirements of NELAC unless
otherwise noted under the individual analysis.

Measurement uncertainty values, as applicable, are available upon request.

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory.
WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL LANCASTER LABORATORIES BE LIABLE
FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS
OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF LANCASTER
LABORATORIES AND (B) WHETHER LANCASTER LABORATORIES HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.  We accept no legal responsibility for the purposes for which the client uses the test results.  No purchase order or other order
for work shall be accepted by Lancaster Laboratories which includes any conditions that vary from the Standard Terms and Conditions of
Lancaster Laboratories and we hereby object to any conflicting terms contained in any acceptance or order submitted by client.
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APPENDIX D.  Groundwater Sampling Summary
AOI-1

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

PZ-402* 20-Apr-05 19.25 35 15.75 0.16 2.5 8
S-101 22-Apr-05 46.73 60 13.27 0.65 8.6 26
S-116 18-Apr-05 12.36 30 17.64 0.65 11.5 34
S-117 22-Apr-05 16.80 28 11.20 0.65 7.3 22
S-118 22-Apr-05 17.34 29.5 12.16 0.65 7.9 24
S-125 19-Apr-05 21.42 30 8.58 0.65 5.6 17
S-127 22-Apr-05 16.85 30 13.15 0.65 8.5 26 (Purged 20 gallons, went dry)
S-173 22-Apr-05 17.14 25 7.86 0.16 1.3 4
S-179 19-Apr-05 16.63 35 18.37 0.65 11.9 36
S-180 19-Apr-05 14.90 35 20.10 0.65 13.1 39
S-181 19-Apr-05 21.71 35 13.29 0.65 8.6 26
S-182 18-Apr-05 22.00 35 13.00 0.65 8.5 25
S-183 18-Apr-05 22.82 35 12.18 0.65 7.9 24
S-184 18-Apr-05 22.02 35 12.98 0.65 8.4 25
S-185 18-Apr-05 23.20 35 11.80 0.65 7.7 23
S-186 18-Apr-05 22.59 35 12.41 0.65 8.1 24
S-187 18-Apr-05 23.46 35 11.54 0.65 7.5 23
S-188 18-Apr-05 23.72 35 11.28 0.65 7.3 22
S-193 22-Apr-05 23.48 35 11.52 0.65 7.5 22
S-194 22-Apr-05 25.84 30 4.16 0.65 2.7 8
S-196 22-Apr-05 45.27 58 12.73 0.65 8.3 25
S-202 19-Apr-05 22.29 38 15.71 0.65 10.2 31
S-203* 20-Apr-05 28.03 35 6.97 0.65 4.5 14
S-204 19-Apr-05 25.72 38 12.28 0.65 8.0 24
S-206 19-Apr-05 26.94 35 8.06 0.65 5.2 16

SAMPLE DATE
PURGE VOLUME (Gallons)

WATER 
COLUMN 

(feet)

GALLONS IN 
WELL

DEPTH TO 
WATER 

(feet)

DEPTH TO 
BOTTOM 

(feet)

CONVERSION 
FACTORWELL IDENTIFICATION
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APPENDIX D.  Groundwater Sampling Summary
AOI-1

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

SAMPLE DATE
PURGE VOLUME (Gallons)

WATER 
COLUMN 

(feet)

GALLONS IN 
WELL

DEPTH TO 
WATER 

(feet)

DEPTH TO 
BOTTOM 

(feet)

CONVERSION 
FACTORWELL IDENTIFICATION

S-207 19-Apr-05 23.57 33 9.43 0.65 6.1 18
S-209 22-Apr-05 26.04 38 11.96 0.65 7.8 23
S-211 02-May-05 13.55 30 16.45 0.65 10.7 32
S-212 02-May-05 16.99 28 11.01 0.65 7.2 21
S-214* 20-Apr-05 18.99 33 14.01 0.65 9.1 27
S-215 19-Apr-05 29.77 38 8.23 0.65 5.3 16
S-226 22-Apr-05 21.54 38 16.46 0.65 10.7 32
S-227* 20-Apr-05 22.49 35 12.51 0.65 8.1 24
S-41 22-Apr-05 25.90 35 9.10 0.65 5.9 18

S-42D 15-Apr-05 25.42 65 39.58 0.65 25.7 77
S-43 02-May-05 23.93 34 10.07 0.65 6.5 20
S-44 21-Apr-05 26.37 41 14.63 0.65 9.5 29 (Purged 15 gallons, went dry)
S-46 21-Apr-05 21.57 31 9.43 0.65 6.1 18

S-46D 18-Apr-05 14.89 71 56.11 0.16 9.0 27
S-47D 21-Apr-05 21.16 40.5 19.34 0.65 12.6 38
S-51 19-Apr-05 22.98 40 17.02 0.16 2.7 8
S-52 19-Apr-05 22.93 44.5 21.57 0.37 8.0 24

S-77P* 20-Apr-05 28.61 35 6.39 0.16 1.0 3
S-79P* 20-Apr-05 25.90 35 9.10 0.16 1.5 4
S-80D 15-Apr-05 30.15 81 50.85 0.16 8.1 24
S-84P 19-Apr-05 13.86 35 21.14 0.16 3.4 10
S-88 21-Apr-05 24.87 44 19.13 0.65 12.4 37 (Purged 25 gallons, went dry)
S-95 15-Apr-05 22.64 30 7.36 0.65 4.8 14
S-98 22-Apr-05 24.50 35 10.50 0.65 6.8 20
S-99 22-Apr-05 25.07 35 9.93 0.65 6.5 19A
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APPENDIX D.  Groundwater Sampling Summary
AOI-1

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

SAMPLE DATE
PURGE VOLUME (Gallons)

WATER 
COLUMN 

(feet)

GALLONS IN 
WELL

DEPTH TO 
WATER 

(feet)

DEPTH TO 
BOTTOM 

(feet)

CONVERSION 
FACTORWELL IDENTIFICATION

MW-30 27-Apr-05 27.29 35 7.71 0.65 5.0 15
MW-31 26-Apr-05 25.64 30 4.36 0.65 2.8 9
MW-32 26-Apr-05 24.71 30 5.29 0.65 3.4 10
MW-35 27-Apr-05 26.63 35 8.37 0.65 5.4 16
MW-36 25-Apr-05 27.57 35 7.43 0.65 4.8 14
MW-37 26-Apr-05 26.70 35 8.30 0.65 5.4 16
MW-38 26-Apr-05 22.88 35 12.12 0.65 7.9 24
MW-39 26-Apr-05 22.73 35 12.27 0.65 8.0 24 (Purged 17 gallons, went dry)
MW-40 26-Apr-05 23.05 35 11.95 0.65 7.8 23
MW-43 02-May-05 26.11 35 8.89 0.65 5.8 17
OW-14 25-Apr-05 27.47 43 15.53 0.65 10.1 30

S-74 26-Apr-05 25.35 36 10.65 0.16 1.7 5
TW-3 25-Apr-05 26.54 32 5.46 0.16 0.9 3
TW-5 25-Apr-05 26.18 32 5.82 0.16 0.9 3 (Purged 2 gallons, went dry)
TW-8 25-Apr-05 25.49 31.5 6.01 0.16 1.0 3
TW-9 25-Apr-05 27.18 29 1.82 0.16 0.3 1 (purged 0.5 gallons, went dry)

TW-10 27-Apr-05 25.70 31.5 5.80 0.16 0.9 3
TW-11 25-Apr-05 27.53 30.5 2.97 0.16 0.5 1
SG-1 26-Apr-05 6.51 10 3.49 0.16 0.6 No purge, collected sample
SG-3 26-Apr-05 4.44 5 0.56 0.16 0.1 No purge, collected sample
SG-6 26-Apr-05 6.23 10 3.77 0.16 0.6 No purge, collected sample
SG-7 26-Apr-05 5.89 10 4.11 0.16 0.7 No purge, collected sample

* = PAH's were re-sampled on 5 May 2005 due to laboratory error.
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APPENDIX D.  Soil Gas Sampling Summary
AOI-1

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

PID Reading PID Reading
at Start at End
(ppmV) (ppmV)

SG-2 19-Apr-05
10 0.166 6.3 19 10.4 38.6

SG-4 19-Apr-05
10 0.166 6.3 19 30.6 66.6

SG-5 19-Apr-05
10 0.166 6.3 19 13.5 36.9

SG-8 19-Apr-05
10 0.166 6.3 19 37.9 45.7

SG-9 19-Apr-05
8 0.166 5.0 15 121 46.9

SG-10 19-Apr-05
8 0.166 5.0 15 1821 1749

SG-11 19-Apr-05 10 0.166 6.3 19 1967 1524

WELL 
IDENTIFICATION

SAMPLE 
DATE

PURGE VOLUME 
(Liters of Soil 

Gas)

LITERS OF 
SOIL GAS IN 

WELL

DEPTH TO 
BOTTOM 

(feet)

CONVERSION 
FACTOR
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in AOI 1 during April 2005. The characterization analyses were performed by Torkelson 

Geochemistry of Texas. Characterization results from nine samples previously collected in 

AOI 1 to support LNAPL volume and mobility calculations in the 2004 Current Conditions Report 

were incorporated into the LNAPL modeling completed for the AOI 1 LNAPL modeling activities 

summarized in this appendix. The characterization data is summarized in Table E1. 

Chromatographic results indicate that LNAPL types detected in AOI 1 include gasoline, heavy 

virgin naphtha, middle distillate, a mix of coker naphtha and middle distillate, lube oil, a mix of 

Stoddard solvent and middle distillate and a mix of gasoline and middle distillate. The 

chromatograms can be found in Figure E1. Since the majority of the samples were mixtures of 

these identified components, the LNAPL types were placed into four general categories (Lube 

Oil, gasoline/middle distillate, gasoline, and light end feed stock) in Figure 11 and Table E1. The 

most prevalent LNAPL type in a mixture, however, was used in the LNAPL modeling. 
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TABLE E1
LNAPL CHARACTERIZATION RESULTS SUMMARY

AOI 1: SUNOCO PHILADELPHIA REFINERY 

Characterization Results Compiled for Current Conditions Report
Interpretation of Product Type(s), Proportions and Weathering

Well ID Density (gm/ml @ 60F) LNAPL Type(s) Torkleson LNAPL Type(s) Proportions Weathering
Gasoline NA Moderate
Distallate NA High

*RW-1 0.762 Gasoline Gasoline NA Unweathered
*RW-4 0.759 Gasoline Gasoline NA Unweathered
*RW-7 0.777 Gasoline Gasoline NA Unweathered

*RW-15 0.775 Gasoline Gasoline NA Unweathered
Gasolne 50 Moderate

Middle Distillate 50 Moderate
Gasoline 20 Extreme

Kerosene (Jet Fuel) 80 Extreme
Estimated as Crude 2 Severe

Heavy Virgin Naphtha 98 Severe
Heavy Virgin Naphtha 98 Moderate

Middle Distillate 2 Severe
Coker Naphtha 60 Severe

Middle Distillate 40 High
Estimated as Gasoline 2 Extreme

Middle Distillate 98 Extreme
Estimated as Gasoline 2 Extreme

Middle Distillate 98 Extreme
Gasoline 90 High

Middle Distillate 10 Extreme
Coker Naphtha 50 High

Middle Distillate 50 Extreme
Gasoline 25 Extreme
Lube Oil 5 Extreme

Middle Distillate 70 Extreme
Characterization Results Compiled for  AOI 1 Site Characterization

Interpretation of Product Type(s), Proportions and Weathering
Well ID Density (gm/ml @ 60F) LNAPL Type(s) Torkleson LNAPL Type(s) Proportions Weathering

Gasoline 45 Slight
Middle Distillate 55 Slight

Gasoline 65 Moderate
Middle Distillate 35 Slight

Gasoline and Heavy Virgin Naphtha 50 Slight
Middle Distillate 50 Slight

Unknown Light Ends 20 Undetermined
Middle Distillate 80 Severe

Gasoline 75 Moderate
Middle Distillate 25 Moderate

Gasoline 35 Moderate
Middle Distillate 65 Extreme

Gasoline 45 Moderate
Middle Distillate 50 Severe

Polynuclear Aromatics 5 Undetermined
Gasoline 70 Slight

Middle Distillate 30 Moderate
Gasoline 90 High

Middle Distillate 10 High
Gasoline 75 Moderate

Middle Distillate 25 High
Gasoline 65 Moderate

Middle Distillate 35 Moderate-High
Unknown Light Ends 5 Undetermined

Stoddard Solvent 30 Undetermined
Unknown Mid Range Material 65 Undetermined

Gasoline 90 Moderate-High
Middle Distillate 10 Moderate 

Premium Gasoline 95 Slight
Middle Distillate 5 Extreme

Premium Gasoline 95 Slight
Middle Distillate 5 High

Premium Gasoline 95 Slight
Middle Distillate 5 Extreme

Estimated as Heavy Virgin Naphtha 95 High
Middle Distillate 5 Severe

Gasoline 50 Moderate-High
Middle Distillate 50 Severe

Unknown Light Material 2 Undetermined
Middle Distillate 10 Severe
Lubricating Oil 88 Estimated Severe

Heavy Virgin Naphtha 98 Moderate
Estimated as Middle Distillate 2 Severe

Heavy Virgin Naphtha 98 Moderate
Estimated as Middle Distillate 2 Severe

Gasoline 70 Moderate
Middle Distillate 30 Moderate

Gasoline 55 Slight
Middle Distillate 45 Slight

Gasoline 60 Slight
Middle Distillate 40 Moderate

Gasoline 40 Slight
Middle Distillate 60 Slight

Gasoline 70 High
Middle Distillate 30 Extreme

Gasoline 10 High
Middle Distillate 90 Severe

Gasoline 40 Severe
Middle Distillate 60 Extreme

2. QNS = Quantity Not Sufficient for Density Determination

3. LNAPL was not present in S-117 during the AOI 1Site Characterization Field Activities. LNAPL was detected in S-117 and sampled as a part of the Current Conditions Report 
(February 2004)
4. NA = Not Applicable

*LNAPL Characterization Data Provided by SECOR from 1999 and 2000 Sampling Activities
1. Characterization Data Provided by Torkelson Geochemistry of Tulsa, OK

Notes:

Middle Distillate / Gasoline 

Light End Feed Stock 

Light End Feed Stock 

Middle Distillate / Gasoline 

Middle Distillate / 
Light End Feed Stock

Middle Distillate / 
Light End Feed Stock

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Light End Feed Stock 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

QNS

Middle Distillate / Gasoline 

QNS

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

MW-27 0.7979

MW-28 0.7918

MW-29 0.7945

MW-33

MW-34

Light End Feed Stock 

*S-75 0.800 Middle Distillate / Gasoline 

0.793S-100

S-117

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

0.8236

S-162 0.7498

S-50 0.7508

S-76 0.7851

S-78 QNS

S-79 0.8406

0.7948

QNS

0.8523S-89

S-81

S-82

MW-41 0.8154

MW-42 QNS

MW-44 0.7802

OW-2 0.8084

OW-12 0.805

OW-13 QNS

OW-17 QNS

OW-18 0.8241

RW-22 QNS

RW-23 0.759

RW-24 0.7667

S-77 0.7677

S-83 0.8066 Middle Distillate / Gasoline 

S-126 QNS Lube Oil

S-160 0.7436 Light End Feed Stock 

S-161 QNS Light End Feed Stock 

S-198 QNS Middle Distillate / Gasoline 

S-199 0.7923 Middle Distillate / Gasoline 

S-200 0.8143 Middle Distillate / Gasoline 

S-201 0.803 Middle Distillate / Gasoline 

S-213 QNS

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

Middle Distillate / Gasoline 

S-205 QNS

S-208 QNS
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Monitoring Point
LNAPL Density (g/ml @ 

60°F)
LNAPL 

ID Density1 Thickness3 (ft)         
Porosity
Well ID

(unitless)

 USCS Soil Type 
Surrounding Well 

Screen(2)

van Genuchten "N"
(unitless)

van Genuchten "a"  
(ft-1)

Irreducible Water 
Saturation(3)

(unitless)

Air/Water Surface Tension(4) 

(dynes/cm)
Air/LNAPL Surface Tension 

(dynes/cm)
LNAPL/Water Surface Tension 

(dynes/cm)

S-76 0.7851 1.38 0.428 SM 2.16 0.8382 0.31 Coker Naphtha/Middle Distillate Mix 65 26.9 22.3
S-82 0.8410 0.04 0.426 SP 1.98 0.4115 0.321 Coker Naphtha/Middle Distillate Mix 65 26.9 22.3

RW-401 0.7930 0.09 0.443 SW 3.26 0.8748 0.114 S-82 65 26.9 22.3
PZ-401 0.7930 0.01 0.443 SW 3.26 0.8748 0.114 S-82 65 26.9 22.3
RW-406 0.7930 0.38 0.443 SW 3.26 0.8748 0.114 S-82 65 26.9 22.3
OW-18 0.8241 0.08 0.428 SM 2.16 0.8382 0.31 Gasoline 62.51 24.21 17.21
OW-2 0.8084 0.27 0.428 SM 2.16 0.8382 0.31 Gasoline 62.51 24.21 17.21
RW-22 0.8650 0.09 0.428 SM 2.16 0.8382 0.31 Gasoline 62.51 24.21 17.21
RW-23 0.7590 0.80 0.428 SM 2.16 0.8382 0.31 Gasoline 62.51 24.21 17.21
RW-24 0.7667 0.35 0.428 SM 2.16 0.8382 0.31 Gasoline 62.51 24.21 17.21
S-81 0.7948 0.53 0.426 SP 1.98 0.4115 0.321 Gasoline 62.51 24.21 17.21
S-75 0.7948 0.09 0.426 SP 1.98 0.4115 0.321 S-81 62.51 24.21 17.21
RW-4 0.8650 2.66 0.428 SM 2.16 0.8382 0.31 RW-24 62.51 24.21 17.21
RW-21 0.7667 0.28 0.443 SW 3.26 0.8748 0.114 RW-24 62.51 24.21 17.21
S-187 0.7948 0.01 0.426 SP 1.98 0.4115 0.321 S-81 62.51 24.21 17.21
S-189 0.7948 0.06 0.426 SP 1.98 0.4115 0.321 S-81 62.51 24.21 17.21
S-190 0.7948 0.11 0.443 SW 3.26 0.8748 0.114 S-81 62.51 24.21 17.21

MW-27 0.7979 0.43 0.428 SM 2.16 0.8382 0.31 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
MW-28 0.7918 1.22 0.428 SM 2.16 0.8382 0.31 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
MW-29 0.7945 2.29 0.428 SM 2.16 0.8382 0.31 Gasoline/Middle Distillate Mix 65.7 23.3 14.4

MW-34* 0.7802 0.01 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
MW-41 0.8154 0.56 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
MW-42* 0.7923 0.01 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
MW-44 0.7802 0.10 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
OW-12 0.8050 0.37 0.428 SM 2.16 0.8382 0.31 Gasoline/Middle Distillate Mix 65.7 23.3 14.4

OW-13* 0.8650 0.01 0.428 SM 2.16 0.8382 0.31 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
S-100* 0.7930 0.01 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
S-198 0.7923 0.24 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
S-199 0.7923 0.82 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4

S-200* 0.8143 0.01 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
S-201 0.8030 0.66 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
S-205 0.8066 0.08 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4

S-213* 0.8066 0.01 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
S-83 0.8066 0.17 0.443 SW 3.26 0.8748 0.114 Gasoline/Middle Distillate Mix 65.7 23.3 14.4
S-89 0.8523 0.09 0.426 SP 1.98 0.4115 0.321 Gasoline/Middle Distillate Mix 65.7 23.3 14.4

MW-26 0.8650 1.36 0.428 SM 2.16 0.8382 0.31 S-198 65.7 23.3 14.4
PZ-403 0.8520 0.41 0.426 SP 1.98 0.4115 0.321 S-89 65.7 23.3 14.4
PZ-404 0.8520 0.36 0.426 SP 1.98 0.4115 0.321 S-89 65.7 23.3 14.4
OW-16 0.8050 0.42 0.428 SM 2.16 0.8382 0.31 OW-12 65.7 23.3 14.4
RW-405 0.8523 0.02 0.426 SP 1.98 0.4115 0.321 S-89 65.7 23.3 14.4
S-160 0.7436 0.2 0.426 SP 1.98 0.4115 0.321 Heavy Virgin Naphtha 65 21 50
S-161 0.7498 0.09 0.426 SP 1.98 0.4115 0.321 Heavy Virgin Naphtha 65 21 50
S-162 0.7498 0.22 0.426 SP 1.98 0.4115 0.321 Heavy Virgin Naphtha 65 21 50
S-50 0.7508 0.21 0.426 SP 1.98 0.4115 0.321 Heavy Virgin Naphtha 65 21 50
S-77 0.7677 0.62 0.428 SM 2.16 0.8382 0.313 Heavy Virgin Naphtha 65 21 50
S-210 0.7508 0.71 0.443 SW 3.26 0.8748 0.114 S-50 65 21 50

MW-33 0.8000 0.01 0.428 SM 2.16 0.8382 0.31 Middle Distillate 57.7 28.6 16.6
S-208* 0.8406 0.01 0.443 SW 3.26 0.8748 0.114 Middle Distillate 57.7 28.6 16.6

S-78 0.8406 0.03 0.426 SP 1.98 0.4115 0.321 Middle Distillate 57.7 28.6 16.6
S-79 0.8406 0.12 0.426 SP 1.98 0.4115 0.321 Middle Distillate 57.7 28.6 16.6

OW-17* 0.8650 0.01 0.428 SM 2.16 0.8382 0.31 Middle Distillate/Stoddard Solvent Mix 57.7 28.6 16.6
S-126 0.9016 0.01 0.443 SW 3.26 0.8748 0.114 Lube Oil 65 31.6 27.1

Notes:
1.  Density  values were determined from LNAPL samples taken by Aquaterra on February 27th , March 1st, 2004, and April 2005,  or from samples collected by SECOR in 1999-2000.
2.  For wells with no direct LNAPL density measurements, the density value in the nearest well with a direct density was used. Interfacial/Surface Tension Data Source

Coker naphtha/middle distillate mix from Env Canada Database
4.  All Groundwater elevations collected during the month of April  2005.  Only wells accessible during gauging event are listed.  Gasoline from API Database
* Sufficeint quantity of LNAPL obtained for fingerprinting, but insufficient for LNAPL thickness measurement, therefore a value of 0.01 ft was assigned. Gasoline/middle distiallate mix from S-198 (PTS Geolab Data, 2005)
AOI = Area of Interest Heavy virgin naphtha from Env Canada Database
g/ml = grams per milliliter Middle distillate from S-34 (PTS Geoloab Data, 2005)

Middle distillate/Stoddard Solvent mix as middle distillate from S-34 (PTS Geolab Data, 2005)
amsl = above mean sea level Lube oil from Env Canada Database
USCS Soil Descriptions (API Database)
     SW = Gravelly Sand
     SM = Silty Sand
     SP = Sand

Table E2
Input Data For American Petroleum Institute's van Genuchten - Mualem Model of LNAPL Distribution and Relative Permeability

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

AOI 1 Site Charaterization Report

LNAPL Type or Source of Surrogate LNAPL Type
(Torkelson Geochemistry)

API or Environment Canada Database

3.  Depth to Water and Depth to LNAPL provided by Handex, May 9-11, 2005.  

LNAPL = Light Non-Aqueous Phase Liquid

API Database
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Torkelson Geochemistry PTS Literature Value PTS Calculated Calculated PTS API Model Groundwater Contour 
Map PTS Calculated Calculated PTS Calculated Calculated Calculated Calculated

S-76 Coker Naphtha/Middle Distillate Mix 0.428 1000 1.000 1.000E-06 0.001 3.20E-12 4.65E-02 0.0035 4.4800 4.480E-06 3.52E-03 785.100 0.605 2.815E-02 9.85E-05 7.55E-04
S-82 Coker Naphtha/Middle Distillate Mix 0.426 1000 1.000 1.000E-06 0.001 3.34E-12 1.14E-07 0.0035 4.4800 4.480E-06 3.77E-03 841.000 0.632 7.231E-08 2.53E-10 1.95E-09

RW-401 S-82 0.443 1000 1.000 1.000E-06 0.001 6.02E-12 4.92E-15 0.0035 4.4800 4.480E-06 3.55E-03 793.000 1.139 5.601E-15 1.96E-17 1.45E-16
PZ-401 S-82 0.443 1000 1.000 1.000E-06 0.001 6.02E-12 1.64E-09 0.0035 4.4800 4.480E-06 3.55E-03 793.000 1.139 1.869E-09 6.54E-12 4.85E-11
RW-406 S-82 0.443 1000 1.000 1.000E-06 0.001 6.02E-12 2.51E-05 0.0035 4.4800 4.480E-06 3.55E-03 793.000 1.139 2.857E-05 1.00E-07 7.41E-07
OW-18 Gasoline 0.428 1000 1.000 1.000E-06 0.001 3.20E-12 4.54E-06 0.0035 0.7733 7.733E-07 6.37E-04 824.100 3.507 1.591E-05 5.57E-08 4.27E-07
OW-2 Gasoline 0.428 1000 1.000 1.000E-06 0.001 3.20E-12 4.78E-04 0.0035 0.7733 7.733E-07 6.25E-04 808.400 3.507 1.676E-03 5.87E-06 4.50E-05
RW-22 Gasoline 0.428 1000 1.000 1.000E-06 0.001 3.20E-12 2.56E-06 0.0035 0.7733 7.733E-07 6.69E-04 865.000 3.507 8.994E-06 3.15E-08 2.41E-07
RW-23 Gasoline 0.428 1000 1.000 1.000E-06 0.001 3.20E-12 3.34E-02 0.0035 0.7733 7.733E-07 5.87E-04 759.000 3.507 1.171E-01 4.10E-04 3.14E-03
RW-24 Gasoline 0.428 1000 1.000 1.000E-06 0.001 3.20E-12 2.69E-03 0.0035 0.7733 7.733E-07 5.93E-04 766.700 3.507 9.435E-03 3.30E-05 2.53E-04
S-81 Gasoline 0.426 1000 1.000 1.000E-06 0.001 3.34E-12 1.16E-03 0.0035 0.7733 7.733E-07 6.15E-04 794.800 3.661 4.247E-03 1.49E-05 1.14E-04
S-75 S-81 0.426 1000 1.000 1.000E-06 0.001 3.34E-12 5.05E-06 0.0035 0.7730 7.730E-07 6.14E-04 794.800 3.662 1.848E-05 6.47E-08 4.98E-07
RW-4 RW-24 0.426 1000 1.000 1.000E-06 0.001 3.34E-12 9.96E-02 0.0035 0.7733 7.733E-07 6.69E-04 865.000 3.661 3.647E-01 1.28E-03 9.83E-03
RW-21 RW-24 0.443 1000 1.000 1.000E-06 0.001 6.02E-12 6.46E-05 0.0035 0.7733 7.733E-07 5.93E-04 766.700 6.598 4.260E-04 1.49E-06 1.10E-05
S-187 S-81 0.426 1000 1.000 1.000E-06 0.001 3.34E-12 1.60E-09 0.0035 0.7733 7.733E-07 6.15E-04 794.800 3.661 5.860E-09 2.05E-11 1.58E-10
S-189 S-81 0.426 1000 1.000 1.000E-06 0.001 3.34E-12 1.67E-06 0.0035 0.7733 7.733E-07 6.15E-04 794.800 3.661 6.122E-06 2.14E-08 1.65E-07
S-190 S-81 0.443 1000 1.000 1.000E-06 0.001 6.02E-12 1.85E-08 0.0035 0.7733 7.733E-07 6.15E-04 794.800 6.598 1.219E-07 4.27E-10 3.16E-09

MW-27 Gasoline/Middle Distillate Mix 0.428 998.3 1.070 1.070E-06 0.001 6.02E-12 6.36E-03 0.0035 1.0500 1.050E-06 8.38E-04 797.900 4.859 3.088E-02 1.08E-04 8.29E-04
MW-28 Gasoline/Middle Distillate Mix 0.428 998.3 1.070 1.070E-06 0.001 6.02E-12 9.70E-02 0.0035 1.0500 1.050E-06 8.31E-04 791.800 4.859 4.714E-01 1.65E-03 1.26E-02
MW-29 Gasoline/Middle Distillate Mix 0.428 998.3 1.070 1.070E-06 0.001 6.02E-12 2.42E-01 0.0035 1.0500 1.050E-06 8.34E-04 794.500 4.859 1.176E+00 4.12E-03 3.16E-02
MW-34 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 2.92E-13 0.0035 1.0500 1.050E-06 8.19E-04 780.200 4.859 1.421E-12 4.97E-15 3.68E-14
MW-41 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 2.39E-03 0.0035 1.0500 1.050E-06 8.56E-04 815.400 4.859 1.160E-02 4.06E-05 3.01E-04
MW-42 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 6.12E-14 0.0035 1.0500 1.050E-06 8.32E-04 792.300 4.859 2.972E-13 1.04E-15 7.70E-15
MW-44 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 6.78E-08 0.0035 1.0500 1.050E-06 8.19E-04 780.200 4.859 3.297E-07 1.15E-09 8.55E-09
OW-12 Gasoline/Middle Distillate Mix 0.428 998.3 1.070 1.070E-06 0.001 6.02E-12 3.42E-03 0.0035 1.0500 1.050E-06 8.45E-04 805.000 4.859 1.663E-02 5.82E-05 4.46E-04
OW-13 Gasoline/Middle Distillate Mix 0.428 998.3 1.070 1.070E-06 0.001 6.02E-12 3.68E-09 0.0035 1.0500 1.050E-06 9.08E-04 865.000 4.859 1.787E-08 6.26E-11 4.80E-10
S-100 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 1.57E-13 0.0035 1.0500 1.050E-06 8.33E-04 793.000 4.859 7.642E-13 2.67E-15 1.98E-14
S-198 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 4.86E-05 0.0035 1.0500 1.050E-06 8.32E-04 792.300 4.859 2.362E-04 8.27E-07 6.12E-06
S-199 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 3.39E-02 0.0035 1.0500 1.050E-06 8.32E-04 792.300 4.859 1.646E-01 5.76E-04 4.27E-03
S-200 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 5.58E-14 0.0035 1.0500 1.050E-06 8.55E-04 814.300 4.859 2.710E-13 9.48E-16 7.02E-15
S-201 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 9.25E-03 0.0035 1.0500 1.050E-06 8.43E-04 803.000 4.859 4.497E-02 1.57E-04 1.17E-03
S-205 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 9.04E-09 0.0035 1.0500 1.050E-06 8.47E-04 806.600 4.859 4.393E-08 1.54E-10 1.14E-09
S-213 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 8.13E-14 0.0035 1.0500 1.050E-06 8.47E-04 806.600 4.859 3.950E-13 1.38E-15 1.02E-14
S-83 Gasoline/Middle Distillate Mix 0.443 998.3 1.070 1.070E-06 0.001 6.02E-12 6.18E-07 0.0035 1.0500 1.050E-06 8.47E-04 806.600 4.859 3.003E-06 1.05E-08 7.78E-08
S-89 Gasoline/Middle Distillate Mix 0.426 998.3 1.070 1.070E-06 0.001 6.02E-12 3.64E-06 0.0035 1.0500 1.050E-06 8.95E-04 852.300 4.859 1.771E-05 6.20E-08 4.77E-07

MW-26 S-198 0.428 998.3 1.070 1.070E-06 0.001 6.02E-12 3.88E-02 0.0035 1.0500 1.050E-06 9.08E-04 865.000 4.859 1.884E-01 6.60E-04 5.06E-03
PZ-403 S-89 0.426 998.3 1.070 1.070E-06 0.001 6.02E-12 3.58E-04 0.0035 1.0500 1.050E-06 8.95E-04 852.000 4.859 1.738E-03 6.08E-06 4.68E-05
PZ-404 S-89 0.426 998.3 1.070 1.070E-06 0.001 6.02E-12 2.45E-04 0.0035 1.0500 1.050E-06 8.95E-04 852.000 4.859 1.188E-03 4.16E-06 3.20E-05
OW-16 OW-12 0.428 998.3 1.070 1.070E-06 0.001 6.02E-12 5.08E-03 0.0035 1.0500 1.050E-06 8.45E-04 805.000 4.859 2.470E-02 8.65E-05 6.63E-04
RW-405 S-89 0.426 998.3 1.070 1.070E-06 0.001 6.02E-12 4.88E-08 0.0035 1.0500 1.050E-06 8.95E-04 852.300 4.859 2.372E-07 8.30E-10 6.39E-09
S-160 Heavy Virgin Naphtha 0.426 1000 1.000 1.000E-06 0.001 6.02E-12 4.14E-06 0.0035 0.9580 9.580E-07 7.12E-04 743.600 5.326 2.207E-05 7.73E-08 5.95E-07
S-161 Heavy Virgin Naphtha 0.426 1000 1.000 1.000E-06 0.001 6.02E-12 3.84E-07 0.0035 0.9580 9.580E-07 7.18E-04 749.800 5.326 2.043E-06 7.15E-09 5.51E-08
S-162 Heavy Virgin Naphtha 0.426 1000 1.000 1.000E-06 0.001 6.02E-12 5.06E-06 0.0035 0.9580 9.580E-07 7.18E-04 749.800 5.326 2.694E-05 9.43E-08 7.26E-07
S-50 Heavy Virgin Naphtha 0.426 1000 1.000 1.000E-06 0.001 6.02E-12 4.37E-06 0.0035 0.9580 9.580E-07 7.19E-04 750.800 5.326 2.330E-05 8.15E-08 6.28E-07
S-77 Heavy Virgin Naphtha 0.428 1000 1.000 1.000E-06 0.001 6.02E-12 3.09E-04 0.0035 0.9580 9.580E-07 7.35E-04 767.700 5.326 1.647E-03 5.76E-06 4.42E-05
S-210 S-50 0.443 1000 1.000 1.000E-06 0.001 6.02E-12 1.02E-05 0.0035 0.9580 9.580E-07 7.19E-04 750.800 5.326 5.451E-05 1.91E-07 1.41E-06

MW-33 Middle Distillate 0.428 999.4 0.997 9.970E-07 0.001 6.02E-12 8.67E-09 0.0035 4.4800 4.480E-06 3.58E-03 800.000 1.139 9.870E-09 3.45E-11 2.65E-10
S-208 Middle Distillate 0.443 999.4 0.997 9.970E-07 0.001 6.02E-12 3.13E-15 0.0035 4.4800 4.480E-06 3.77E-03 840.600 1.139 3.560E-15 1.25E-17 9.23E-17
S-78 Middle Distillate 0.426 999.4 0.997 9.970E-07 0.001 3.34E-12 9.77E-08 0.0035 4.4800 4.480E-06 3.77E-03 840.600 0.632 6.173E-08 2.16E-10 1.66E-09
S-79 Middle Distillate 0.426 999.4 0.997 9.970E-07 0.001 3.34E-12 4.60E-06 0.0035 4.4800 4.480E-06 3.77E-03 840.600 0.632 2.908E-06 1.02E-08 7.84E-08

OW-17 Middle Distillate/Stoddard Solvent Mix 0.428 999.4 0.997 9.970E-07 0.001 3.20E-12 1.51E-09 0.0035 4.4800 4.480E-06 3.88E-03 865.000 0.605 9.154E-10 3.20E-12 2.46E-11
S-126 Lube Oil 0.443 1000 1.000 1.000E-06 0.001 6.02E-12 5.74E-18 0.0035 73.0000 7.300E-05 6.58E-02 901.600 0.070 4.013E-19 1.40E-21 1.04E-20

NOTES:
(1) arithmetic average of all values report by PTS from Shelby-tube sample analysis.
kg/m3 = kilogram per cubic meter
m2/sec = square meters per second
N·s/m2 = Newton-seconds per square meter
m = meter
m/d = meter per day
ft/d = feet per day

Groundwater Density 
@ 70F (kg/m3)

Groundwater Kinematic 
Viscosity @70F 

(centistokes)

Groundwater Dynamic 
Viscosity @70F 

(N·s/m2)
LNAPL Type or Source of Surrogate LNAPL Type

Groundwater 
Kinematic Viscosity 

@70F (m2/sec)

Effective 
Porosity of Soil

Sunoco Philadelphia Refinery
Philadephia, Pennsylvania

SPL Density              
(kg/m3)

NAPL K @ 100% 
Saturation (m/day) Corrected NAPL K (m/day) NAPL Specific Discharge 

(m/day)Groundwater Gradient Kinematic Viscosity of 
SPL (centistokes)

Dynamic Viscosity of 
SPL (N·s/m2)

Table E3

Final NAPL Seepage 
Velocity (ft/d)

LNAPL Seepage Velocity Parameter Input Table
AOI 1 Site Charaterization Report

Soil Permeabililty            ( 
m2) 

Kinematic Viscosity of 
SPL (m2/sec)

Kro Well Number

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix E_LNAPL Sampling Analytical Data and Modeling Procedures\Final Appendix Items_0629\Seepage Velocity Input-Output Table_D3.xls 1 of 1
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Sun - Philadelphia Refinery
Sample ID : S35-LNAPL-042105
Acquired : Apr 26, 2005  10:07:40
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Sun - Philadelphia Refinery
Sample ID : S37-LNAPL-042105
Acquired : Apr 25, 2005  18:27:23
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Sun - Philadelphia Refinery
Sample ID : S57-LNAPL-042105
Acquired : Apr 25, 2005  13:27:24
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Sun - Philadelphia Refinery
Sample ID : S77-LNAPL-042005
Acquired : Apr 26, 2005  09:19:05
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Sun - Philadelphia Refinery
Sample ID : S83-LNAPL-042005
Acquired : Apr 25, 2005  15:59:15
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Sun - Philadelphia Refinery
Sample ID : S126-LNAPL-042005
Acquired : Apr 26, 2005  11:46:25
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Sun - Philadelphia Refinery
Sample ID : S160-LNAPL-042005
Acquired : Apr 26, 2005  12:42:54
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Sun - Philadelphia Refinery
Sample ID : S161-LNAPL-042005
Acquired : Apr 26, 2005  10:58:03
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Sun - Philadelphia Refinery
Sample ID : S198-LNAPL-042005
Acquired : Apr 25, 2005  15:11:04
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Sun - Philadelphia Refinery
Sample ID : S199-LNAPL-042005
Acquired : Apr 26, 2005  14:20:57
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Sun - Philadelphia Refinery
Sample ID : S200-LNAPL-042005
Acquired : Apr 25, 2005  12:38:28
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Sun - Philadelphia Refinery
Sample ID : S201-LNAPL-042005
Acquired : Apr 26, 2005  15:10:11

Minutes

M
i
l
l
i
v
o
l
t
s

M
i
l
l
i
v
o
l
t
s

c:\ezchrom\chrom\05054\s201 -- Channel A

0 5 10 15 20 25 30 35 40
0

50

100

150

200

0

50

100

150

200

nC
4

iC
5

nC
5

2M
 P

en
ta

ne
nC

6
ol

ef
in

 a
ol

ef
in

 b
ol

ef
in

 c 2,
4 

DM
P

Bn
z

Is
oo

ct
an

e
nC

7
M

CH
X

To
l

nC
8

EB
m

/p
-x

yl
o-

xy
l

nC
9

1,
2,

4 
TM

B
nC

10

nC
11

Na
ph

nC
12

IP
13

IP
14

nC
13

IP
15

nC
14

IP
16

nC
15

nC
16

IP
18

nC
17

Pr
ist

an
e

nC
18

Ph
yt

an
e

nC
19

nC
20

nC
21

nC
22

nC
23

nC
24

nC
25

nC
26

nC
27

nC
28

nC
29 nC

39

nC
40

 



Page 1 of 1 (13)

Sun - Philadelphia Refinery
Sample ID : S205-LNAPL-042005
Acquired : Apr 25, 2005  17:38:08
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Sun - Philadelphia Refinery
Sample ID : S208-LNAPL-042005
Acquired : Apr 26, 2005  16:47:57
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Sun - Philadelphia Refinery
Sample ID : S213-LNAPL-042005
Acquired : Apr 25, 2005  14:19:36
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Sun - Philadelphia Refinery
Sample ID : Gas/Dies/Wax std
Acquired : Apr 25, 2005  11:00:43
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Sun - Philadelphia Refinery
Sample ID : Gas/Dies/Wax std
Acquired : Apr 26, 2005  13:31:55
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Sun - Philadelphia Refinery
Sample ID : S35-LNAPL-042105
Acquired : Apr 26, 2005  10:07:40
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4                 41        34                                               

 iC5                406       360                                               

 nC5                  0         0                                               

 MTBE                 0         0                                               

 2M Pentane           0         0                                               

 nC6                  0         0                                               

 olefin a             0         0                                               

 olefin b             0         0                                               

 olefin c            18        11                                               

 2,4 DMP              0         0                                               

 Bnz                  0         0                                               

 Isooctane          466       322                                               

 nC7                284        96                                               

 MCHX              2769      1919                                               

 Tol                626       361                                               

 nC8                866       397                                               

 EB                 729       459                                               

 m/p-xyl            484       292                                               

 o-xyl             1585      1120                                               

 nC9               9779      3771                                               

 1,2,4 TMB        22309      9072                                               

 nC10              6760      1645                                               

 nC11             15135      7186                                               

 Naph             26883     10245                                               

 nC12             15285      4283                                               

 IP13             54748     27961                                               

 IP14             50997     27544                                               

 nC13             29918      8784                                               

 IP15             54293     29055                                               

 nC14             39758     16795                                               

 IP16             80530     31411                                               

 nC15             20820      5379                                               

 nC16             38935      5163                                               

 IP18             65014     26798                                               

 nC17             15677      5743                                               

 Pristane        130209     37401                                               

 nC18             31460      4108                                               

 Phytane          62087     21228                                               

 nC19                 0         0                                               

 nC20              5066      1762                                               

 nC21              2131       463                                               

 nC22               627       183                                               

 nC23                 0         0                                               

 nC24                 0         0                                               

 nC25               652        97                                               

 nC26               154        57                                               

 nC27               118        21                                               

 nC28                84        23                                               

 nC29               324        21                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                76        17                                               

 nC39                 0         0                                               

 nC40               128        36                                               
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Sun - Philadelphia Refinery
Sample ID : S37-LNAPL-042105
Acquired : Apr 25, 2005  18:27:23
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4                696       862                                               

 iC5               5974      7102                                               

 nC5               1458      1229                                               

 MTBE                 0         0                                               

 2M Pentane        3971      3676                                               

 nC6                960       666                                               

 olefin a             0         0                                               

 olefin b            81        54                                               

 olefin c           268       247                                               

 2,4 DMP            651       511                                               

 Bnz                311        84                                               

 Isooctane         1040       792                                               

 nC7                995       490                                               

 MCHX              6694      4997                                               

 Tol                971       557                                               

 nC8               1810      1033                                               

 EB                 824       511                                               

 m/p-xyl            325       214                                               

 o-xyl             1594      1136                                               

 nC9              14633      7149                                               

 1,2,4 TMB        15276      4858                                               

 nC10             21903     12425                                               

 nC11             38135     20066                                               

 Naph             19522      8247                                               

 nC12             50142     22469                                               

 IP13             47283     23108                                               

 IP14             45359     25177                                               

 nC13             71744     23324                                               

 IP15             47838     25543                                               

 nC14             73977     33261                                               

 IP16             73456     31971                                               

 nC15             58566     24531                                               

 nC16             64308     18143                                               

 IP18             65398     27484                                               

 nC17             36514     14196                                               

 Pristane        128561     35040                                               

 nC18             44957      9884                                               

 Phytane          88650     20881                                               

 nC19                 0         0                                               

 nC20              7475      2775                                               

 nC21              6968      1053                                               

 nC22              1135       364                                               

 nC23               240       123                                               

 nC24               929       100                                               

 nC25               777       104                                               

 nC26               144        46                                               

 nC27                94        23                                               

 nC28                91        30                                               

 nC29               409        27                                               

 nC30                78        19                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                94        20                                               

 nC39                14         8                                               

 nC40                11         8                                               
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Sun - Philadelphia Refinery
Sample ID : S57-LNAPL-042105
Acquired : Apr 25, 2005  13:27:24
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4                  0         0                                               

 iC5                122       107                                               

 nC5                  0         0                                               

 MTBE                 0         0                                               

 2M Pentane           0         0                                               

 nC6                  0         0                                               

 olefin a             0         0                                               

 olefin b             0         0                                               

 olefin c             0         0                                               

 2,4 DMP              0         0                                               

 Bnz                 16         8                                               

 Isooctane          883       623                                               

 nC7                103        25                                               

 MCHX               927       580                                               

 Tol               1124       752                                               

 nC8                501       215                                               

 EB                 861       517                                               

 m/p-xyl            351       218                                               

 o-xyl             1618      1141                                               

 nC9               8667      3248                                               

 1,2,4 TMB        12775      4769                                               

 nC10              6265      1719                                               

 nC11             18000      8477                                               

 Naph             28717     11767                                               

 nC12             21884      6134                                               

 IP13             68810     33052                                               

 IP14             57673     30993                                               

 nC13             39734     11800                                               

 IP15             58968     30891                                               

 nC14             43998     18867                                               

 IP16            100213     30750                                               

 nC15             20690      5153                                               

 nC16             36083      4848                                               

 IP18             54395     22906                                               

 nC17             12130      4448                                               

 Pristane        106010     32285                                               

 nC18             23752      3403                                               

 Phytane          50764     17975                                               

 nC19                 0         0                                               

 nC20              4373      1476                                               

 nC21              6350       942                                               

 nC22               930       201                                               

 nC23                 0         0                                               

 nC24               936       135                                               

 nC25               765       105                                               

 nC26               167        48                                               

 nC27                 0         0                                               

 nC28                77        26                                               

 nC29               212        17                                               

 nC30                66        18                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                77        29                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                31        14                                               

 nC40                 0         0                                               
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Sun - Philadelphia Refinery
Sample ID : S77-LNAPL-042005
Acquired : Apr 26, 2005  09:19:05
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4                745       844                                               

 iC5              13689     15662                                               

 nC5               7651      7314                                               

 MTBE                 0         0                                               

 2M Pentane       91837     91850                                               

 nC6               6466      5229                                               

 olefin a             0         0                                               

 olefin b           484       462                                               

 olefin c          2620      2034                                               

 2,4 DMP          27698     24597                                               

 Bnz               3899      2383                                               

 Isooctane          943       986                                               

 nC7              13129      8196                                               

 MCHX            295413    192682                                               

 Tol               8617      6738                                               

 nC8              74654     49515                                               

 EB                8110      5042                                               

 m/p-xyl           8029      4457                                               

 o-xyl             8655      7248                                               

 nC9              51732     17271                                               

 1,2,4 TMB        24982      7530                                               

 nC10             11074      3189                                               

 nC11             15690      5922                                               

 Naph             10905      4571                                               

 nC12              4414      1969                                               

 IP13             14023      5603                                               

 IP14              4145      2198                                               

 nC13              2453       604                                               

 IP15              2007       937                                               

 nC14               793       351                                               

 IP16              3087      1278                                               

 nC15              1064       246                                               

 nC16              5553       462                                               

 IP18             11604      2649                                               

 nC17              2320       608                                               

 Pristane         10665      3093                                               

 nC18              2095       267                                               

 Phytane           4157      1173                                               

 nC19              1147       352                                               

 nC20               436        67                                               

 nC21                 0         0                                               

 nC22               116        35                                               

 nC23               106        24                                               

 nC24                 0         0                                               

 nC25               587        86                                               

 nC26               379        65                                               

 nC27                 0         0                                               

 nC28               102        26                                               

 nC29                70        18                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39               110        31                                               

 nC40                 0         0                                               
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Sun - Philadelphia Refinery
Sample ID : S83-LNAPL-042005
Acquired : Apr 25, 2005  15:59:15
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4               2066      2854                                               

 iC5              50374     65890                                               

 nC5              40293     48420                                               

 MTBE                 0         0                                               

 2M Pentane      107642    111457                                               

 nC6              90152     86494                                               

 olefin a          1667      1600                                               

 olefin b          4285      3836                                               

 olefin c          3676      2184                                               

 2,4 DMP          18936     17273                                               

 Bnz              23057     15537                                               

 Isooctane        28806     24518                                               

 nC7              67125     51384                                               

 MCHX             44103     33989                                               

 Tol              17135     12474                                               

 nC8              35807     26899                                               

 EB               50895     27882                                               

 m/p-xyl         140132     56086                                               

 o-xyl             9989      4963                                               

 nC9              27834     16313                                               

 1,2,4 TMB        95389     49607                                               

 nC10             12208      5858                                               

 nC11             26959     12025                                               

 Naph             26773     10298                                               

 nC12             10404      4951                                               

 IP13             37806     15492                                               

 IP14             25358     13482                                               

 nC13             21475      5724                                               

 IP15             26086     13307                                               

 nC14             23563      8254                                               

 IP16             31742     14153                                               

 nC15             20552      4545                                               

 nC16             43438      3967                                               

 IP18             56442     10970                                               

 nC17             11306      3697                                               

 Pristane         64122     14441                                               

 nC18             25754      2801                                               

 Phytane          39174      8532                                               

 nC19             26953      3600                                               

 nC20              9039      1648                                               

 nC21                 0         0                                               

 nC22              3337       581                                               

 nC23                 0         0                                               

 nC24              1950       171                                               

 nC25                 0         0                                               

 nC26               147        18                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                 0         0                                               

 nC40                61        14                                               
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Sun - Philadelphia Refinery
Sample ID : S126-LNAPL-042005
Acquired : Apr 26, 2005  11:46:25
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4                 55        64                                               

 iC5                224       255                                               

 nC5                248       241                                               

 MTBE                 0         0                                               

 2M Pentane           0         0                                               

 nC6                314       148                                               

 olefin a             0         0                                               

 olefin b             0         0                                               

 olefin c             0         0                                               

 2,4 DMP             57        28                                               

 Bnz                  0         0                                               

 Isooctane           41        29                                               

 nC7                664       284                                               

 MCHX              1696      1184                                               

 Tol                 44        23                                               

 nC8               1076       590                                               

 EB                 369       206                                               

 m/p-xyl           2912       638                                               

 o-xyl              229       139                                               

 nC9               1823       744                                               

 1,2,4 TMB          805       189                                               

 nC10               503       150                                               

 nC11               201        92                                               

 Naph               122        47                                               

 nC12               308        64                                               

 IP13               585       220                                               

 IP14               811       407                                               

 nC13               314       130                                               

 IP15              2429      1062                                               

 nC14                 0         0                                               

 IP16              7943      2021                                               

 nC15              2373       598                                               

 nC16                 0         0                                               

 IP18             13607      2558                                               

 nC17                 0         0                                               

 Pristane         32400      4496                                               

 nC18              6948      1171                                               

 Phytane          20520      3600                                               

 nC19              4828      1090                                               

 nC20              1972       600                                               

 nC21               798       230                                               

 nC22                 0         0                                               

 nC23                 0         0                                               

 nC24              3887       427                                               

 nC25              8620       587                                               

 nC26              5793       579                                               

 nC27              3081       676                                               

 nC28                 0         0                                               

 nC29              2833       753                                               

 nC30              1569       512                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33              1447       589                                               

 nC34              3994       877                                               

 nC35                 0         0                                               

 nC36               179       121                                               

 nC37                 0         0                                               

 nC38               632       198                                               

 nC39               339       102                                               

 nC40               374       147                                               
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Sun - Philadelphia Refinery
Sample ID : S160-LNAPL-042005
Acquired : Apr 26, 2005  12:42:54
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              17505     23967                                               

 iC5              83014    103747                                               

 nC5              94147    114170                                               

 MTBE                 0         0                                               

 2M Pentane       88607     91232                                               

 nC6             131411    117762                                               

 olefin a          1453      1132                                               

 olefin b          1311      1029                                               

 olefin c          1231       736                                               

 2,4 DMP          10702      9792                                               

 Bnz              37030     26891                                               

 Isooctane         6020      4629                                               

 nC7             135672     92543                                               

 MCHX            247161    139058                                               

 Tol              57997     42316                                               

 nC8             115677     72908                                               

 EB               36725     19658                                               

 m/p-xyl         120755     56499                                               

 o-xyl            48502     27868                                               

 nC9             130150     65886                                               

 1,2,4 TMB        42571     22635                                               

 nC10             39030     25359                                               

 nC11             10567      6046                                               

 Naph              1503       535                                               

 nC12              2110       968                                               

 IP13              1120       354                                               

 IP14               456       228                                               

 nC13               819       190                                               

 IP15               217       116                                               

 nC14               168        49                                               

 IP16               289        99                                               

 nC15               151        23                                               

 nC16                 0         0                                               

 IP18               111        37                                               

 nC17                 0         0                                               

 Pristane           221        69                                               

 nC18                 0         0                                               

 Phytane             69        25                                               

 nC19                38        11                                               

 nC20                 0         0                                               

 nC21                 0         0                                               

 nC22                 0         0                                               

 nC23                 0         0                                               

 nC24                 0         0                                               

 nC25                 0         0                                               

 nC26                 0         0                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29               190        25                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39               143        33                                               

 nC40                24        18                                               
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Sun - Philadelphia Refinery
Sample ID : S161-LNAPL-042005
Acquired : Apr 26, 2005  10:58:03
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              10594     14390                                               

 iC5              58797     73717                                               

 nC5              70252     81340                                               

 MTBE                 0         0                                               

 2M Pentane       77472     80619                                               

 nC6             119053    107947                                               

 olefin a           888       592                                               

 olefin b          1274       946                                               

 olefin c          1181       922                                               

 2,4 DMP          10474      9443                                               

 Bnz              34391     24024                                               

 Isooctane         7607      5712                                               

 nC7             139225     94243                                               

 MCHX            248410    139452                                               

 Tol              57001     38639                                               

 nC8             124388     77219                                               

 EB               40561     21603                                               

 m/p-xyl         130505     59076                                               

 o-xyl            51681     29167                                               

 nC9             139055     69551                                               

 1,2,4 TMB        46970     24607                                               

 nC10             42072     26548                                               

 nC11             12049      6640                                               

 Naph              2042       685                                               

 nC12              2854      1154                                               

 IP13              1850       486                                               

 IP14               797       353                                               

 nC13              1372       268                                               

 IP15               581       215                                               

 nC14              1088       136                                               

 IP16               746       183                                               

 nC15               513        58                                               

 nC16                 0         0                                               

 IP18               281        72                                               

 nC17                 0         0                                               

 Pristane           490       133                                               

 nC18                 0         0                                               

 Phytane            229        51                                               

 nC19                60        13                                               

 nC20                 0         0                                               

 nC21                 0         0                                               

 nC22                 0         0                                               

 nC23                 0         0                                               

 nC24                 0         0                                               

 nC25                 0         0                                               

 nC26                 0         0                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                21        15                                               

 nC40                37        17                                               
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Sun - Philadelphia Refinery
Sample ID : S198-LNAPL-042005
Acquired : Apr 25, 2005  15:11:04
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4               6805     10193                                               

 iC5              56062     76092                                               

 nC5              41370     51174                                               

 MTBE                 0         0                                               

 2M Pentane       94987     97341                                               

 nC6              88612     85212                                               

 olefin a          4768      4149                                               

 olefin b          7273      6670                                               

 olefin c          5630      3602                                               

 2,4 DMP          24785     22357                                               

 Bnz              43426     31804                                               

 Isooctane        77664     60425                                               

 nC7             103956     72263                                               

 MCHX             76887     56499                                               

 Tol             185088    111104                                               

 nC8              70463     48501                                               

 EB              105627     55069                                               

 m/p-xyl         386115    121810                                               

 o-xyl           135212     71315                                               

 nC9              63724     35758                                               

 1,2,4 TMB       228975     92309                                               

 nC10             47999     28685                                               

 nC11             69618     29135                                               

 Naph             92168     32466                                               

 nC12             55621     23365                                               

 IP13             60906     16191                                               

 IP14             27028     14790                                               

 nC13             59351     21028                                               

 IP15             23022     11823                                               

 nC14             46462     21673                                               

 IP16             27950     12557                                               

 nC15             43063     13846                                               

 nC16             37188      9376                                               

 IP18             35271      6482                                               

 nC17             16510      7152                                               

 Pristane         39417      7725                                               

 nC18             19805      4642                                               

 Phytane          14102      3240                                               

 nC19             15548      3172                                               

 nC20              6030      2032                                               

 nC21              2868      1132                                               

 nC22              1681       622                                               

 nC23               802       316                                               

 nC24               377       172                                               

 nC25                 0         0                                               

 nC26               340        94                                               

 nC27               405       102                                               

 nC28               407        90                                               

 nC29               213        46                                               

 nC30               197        29                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                47        15                                               

 nC40                18        11                                               
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Sun - Philadelphia Refinery
Sample ID : S199-LNAPL-042005
Acquired : Apr 26, 2005  14:20:57
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              90952    127676                                               

 iC5             174049    218801                                               

 nC5             105932    124673                                               

 MTBE                 0         0                                               

 2M Pentane      111384    110654                                               

 nC6             100959     93398                                               

 olefin a          7664      6471                                               

 olefin b          8672      7759                                               

 olefin c          6643      4393                                               

 2,4 DMP          19267     15861                                               

 Bnz              67979     52520                                               

 Isooctane        50589     41492                                               

 nC7              76748     55080                                               

 MCHX             50195     37642                                               

 Tol             218179    122448                                               

 nC8              41461     30343                                               

 EB               61977     36401                                               

 m/p-xyl         200649     73193                                               

 o-xyl            72197     43297                                               

 nC9              35760     21523                                               

 1,2,4 TMB       108568     56012                                               

 nC10             26484     17172                                               

 nC11             45669     21932                                               

 Naph             65046     24279                                               

 nC12             48352     21951                                               

 IP13             35607     10592                                               

 IP14             18471      9848                                               

 nC13             57127     21692                                               

 IP15             19234      9096                                               

 nC14             52138     24282                                               

 IP16             25743     11150                                               

 nC15             65275     19244                                               

 nC16             50196     15849                                               

 IP18             38985      7814                                               

 nC17             32388     13022                                               

 Pristane         38462      9661                                               

 nC18             33914      9513                                               

 Phytane          19600      5918                                               

 nC19             28849      6862                                               

 nC20             11066      4407                                               

 nC21              6730      2562                                               

 nC22              3572      1436                                               

 nC23              1769       669                                               

 nC24               666       329                                               

 nC25               320       167                                               

 nC26               274       108                                               

 nC27               217        63                                               

 nC28               148        46                                               

 nC29               148        26                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36               111        36                                               

 nC37                 0         0                                               

 nC38                71        25                                               

 nC39                 0         0                                               

 nC40                42        14                                               
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Sun - Philadelphia Refinery
Sample ID : S200-LNAPL-042005
Acquired : Apr 25, 2005  12:38:28
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              16094     23632                                               

 iC5              91867    122447                                               

 nC5              77629     98267                                               

 MTBE                 0         0                                               

 2M Pentane      121485    124853                                               

 nC6             136260    122849                                               

 olefin a          3729      3198                                               

 olefin b          5525      4796                                               

 olefin c          3834      2320                                               

 2,4 DMP          17005     15364                                               

 Bnz              24234     16753                                               

 Isooctane        23458     19688                                               

 nC7              96123     69846                                               

 MCHX             85197     62395                                               

 Tol             128873     84891                                               

 nC8              61885     44711                                               

 EB               76024     46895                                               

 m/p-xyl         317056    102873                                               

 o-xyl           107360     60808                                               

 nC9              76170     43414                                               

 1,2,4 TMB       196559     82409                                               

 nC10             66263     38390                                               

 nC11             68489     31827                                               

 Naph            114598     46216                                               

 nC12             50728     21971                                               

 IP13             54349     14767                                               

 IP14             23915     13977                                               

 nC13             58441     20836                                               

 IP15             25198     12872                                               

 nC14             59443     27047                                               

 IP16             36665     15429                                               

 nC15             63031     19457                                               

 nC16             65512     17290                                               

 IP18             61249     12308                                               

 nC17             43221     14781                                               

 Pristane         69846     18152                                               

 nC18             49528     11390                                               

 Phytane          28371      7322                                               

 nC19             44870      8358                                               

 nC20             13731      5358                                               

 nC21             11620      2633                                               

 nC22              3027      1188                                               

 nC23              1747       517                                               

 nC24               626       249                                               

 nC25               418       134                                               

 nC26               581       107                                               

 nC27               216        58                                               

 nC28               235        51                                               

 nC29                80        32                                               

 nC30               230        34                                               

 nC31               255        25                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37              1371        20                                               

 nC38               247        40                                               

 nC39                31        16                                               

 nC40                50        14                                               
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Sun - Philadelphia Refinery
Sample ID : S201-LNAPL-042005
Acquired : Apr 26, 2005  15:10:11
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              68792    102692                                               

 iC5             143867    193951                                               

 nC5              87884    109676                                               

 MTBE                 0         0                                               

 2M Pentane       85546     90001                                               

 nC6              75128     74038                                               

 olefin a          2111      1846                                               

 olefin b          3942      3141                                               

 olefin c          4020      3521                                               

 2,4 DMP          11817     10555                                               

 Bnz              44718     33420                                               

 Isooctane        34262     28657                                               

 nC7              41504     32134                                               

 MCHX             25788     19423                                               

 Tol             105969     69952                                               

 nC8              22589     17270                                               

 EB               43298     26367                                               

 m/p-xyl         140769     56192                                               

 o-xyl            49082     31075                                               

 nC9              25181     16387                                               

 1,2,4 TMB        74115     41736                                               

 nC10             28657     18756                                               

 nC11             56326     30255                                               

 Naph             61462     17868                                               

 nC12             71983     33352                                               

 IP13             33811     14260                                               

 IP14             24419     13340                                               

 nC13             83454     33833                                               

 IP15             26663     13533                                               

 nC14             76434     37111                                               

 IP16             44752     16669                                               

 nC15             87372     30605                                               

 nC16             80114     24201                                               

 IP18             63981     12207                                               

 nC17             51179     19052                                               

 Pristane         63474     14796                                               

 nC18             46824     14724                                               

 Phytane          42353      9107                                               

 nC19             49739     10672                                               

 nC20             18390      6889                                               

 nC21             11344      4196                                               

 nC22              6343      2441                                               

 nC23              4992      1246                                               

 nC24              1626       590                                               

 nC25              1236       253                                               

 nC26               509       139                                               

 nC27               180        65                                               

 nC28               140        41                                               

 nC29               182        20                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                22        14                                               

 nC40               189        31                                               
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Sun - Philadelphia Refinery
Sample ID : S205-LNAPL-042005
Acquired : Apr 25, 2005  17:38:08
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4                204       253                                               

 iC5              16906     21225                                               

 nC5              11104     11895                                               

 MTBE                 0         0                                               

 2M Pentane       34500     35496                                               

 nC6              25682     24268                                               

 olefin a           153       100                                               

 olefin b           170       115                                               

 olefin c           299       240                                               

 2,4 DMP           9544      8853                                               

 Bnz               1711       901                                               

 Isooctane         4048      2865                                               

 nC7              45624     38063                                               

 MCHX              8580      6248                                               

 Tol              19741     10392                                               

 nC8              22260     17140                                               

 EB              109573     65993                                               

 m/p-xyl         496002    151358                                               

 o-xyl           125750     70567                                               

 nC9              16041      7812                                               

 1,2,4 TMB       284981    109548                                               

 nC10              6043      2257                                               

 nC11             28798     16591                                               

 Naph             44906     19685                                               

 nC12              4503      1445                                               

 IP13             20152      8378                                               

 IP14             12613      7765                                               

 nC13              3056      1260                                               

 IP15             11100      6527                                               

 nC14              6947      2561                                               

 IP16             17804      6161                                               

 nC15              3758      1681                                               

 nC16                 0         0                                               

 IP18             11724      3711                                               

 nC17              1953       589                                               

 Pristane         16037      5499                                               

 nC18              2607       396                                               

 Phytane           7675      2560                                               

 nC19              4351       853                                               

 nC20              5036      2140                                               

 nC21               780       112                                               

 nC22              1751       697                                               

 nC23               279        61                                               

 nC24              1439       248                                               

 nC25              2842       298                                               

 nC26               829       218                                               

 nC27               825       165                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30               378       108                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33               371       116                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                21        21                                               

 nC37                28        11                                               

 nC38               137        24                                               

 nC39                34         8                                               

 nC40                48        22                                               
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Sun - Philadelphia Refinery
Sample ID : S208-LNAPL-042005
Acquired : Apr 26, 2005  16:47:57
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4                174       119                                               

 iC5                 20        10                                               

 nC5                 30        14                                               

 MTBE                 0         0                                               

 2M Pentane         522       227                                               

 nC6                914       490                                               

 olefin a            34        22                                               

 olefin b           131        43                                               

 olefin c             0         0                                               

 2,4 DMP            757       483                                               

 Bnz               2122      1034                                               

 Isooctane         9321      5918                                               

 nC7              13670      8542                                               

 MCHX             25149     16442                                               

 Tol              23584     11792                                               

 nC8              36187     22166                                               

 EB               54597     30320                                               

 m/p-xyl         193165     66902                                               

 o-xyl            52529     26770                                               

 nC9              47366     25594                                               

 1,2,4 TMB       157499     69554                                               

 nC10             28645     14798                                               

 nC11             39542     12935                                               

 Naph             45490     13611                                               

 nC12             28900     13467                                               

 IP13             46827     20611                                               

 IP14             30669     17915                                               

 nC13             33488     14700                                               

 IP15             34292     18450                                               

 nC14             44519     17659                                               

 IP16             47906     20613                                               

 nC15             22023     11159                                               

 nC16             22629      6481                                               

 IP18             32847     13050                                               

 nC17             11022      4633                                               

 Pristane         49324     17595                                               

 nC18              8214      2891                                               

 Phytane          18197      7653                                               

 nC19              8044      2056                                               

 nC20              2505      1038                                               

 nC21              1048       359                                               

 nC22               668       275                                               

 nC23               643       154                                               

 nC24               256       132                                               

 nC25                 0         0                                               

 nC26               218        98                                               

 nC27              1501       315                                               

 nC28              1315       183                                               

 nC29               129        34                                               

 nC30                 0         0                                               

 nC31               361        35                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37               122        31                                               

 nC38               318        21                                               

 nC39                 0         0                                               

 nC40                 0         0                                               
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Sun - Philadelphia Refinery
Sample ID : S213-LNAPL-042005
Acquired : Apr 25, 2005  14:19:36
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4                 94       106                                               

 iC5               4592      5561                                               

 nC5               2791      2721                                               

 MTBE                 0         0                                               

 2M Pentane       24136     24521                                               

 nC6                866       570                                               

 olefin a             0         0                                               

 olefin b          2886      2570                                               

 olefin c          2582      1541                                               

 2,4 DMP          10333      9088                                               

 Bnz               3686      2190                                               

 Isooctane        63352     51067                                               

 nC7               2321      1640                                               

 MCHX            125047     84842                                               

 Tol              47929     35344                                               

 nC8               6218      4005                                               

 EB                5604      3322                                               

 m/p-xyl           3034      1795                                               

 o-xyl             7513      6101                                               

 nC9              32049     13986                                               

 1,2,4 TMB        28623      9748                                               

 nC10                 0         0                                               

 nC11             21032     11341                                               

 Naph             21025     10434                                               

 nC12             11633      3350                                               

 IP13             47928     23076                                               

 IP14             35852     19873                                               

 nC13             10652      3995                                               

 IP15             31192     16605                                               

 nC14             24150      9564                                               

 IP16             50710     16679                                               

 nC15             19279      3257                                               

 nC16             24288      2354                                               

 IP18             36379      9287                                               

 nC17              7271      1876                                               

 Pristane         43616     13342                                               

 nC18              8340      1081                                               

 Phytane          19781      4826                                               

 nC19             10329      1609                                               

 nC20              2502       451                                               

 nC21                 0         0                                               

 nC22               274        59                                               

 nC23                 0         0                                               

 nC24               499        52                                               

 nC25                 0         0                                               

 nC26               216        71                                               

 nC27               234        58                                               

 nC28                 0         0                                               

 nC29               455        51                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37               103        28                                               

 nC38                 0         0                                               

 nC39                71        31                                               

 nC40               112        29                                               
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Sun - Philadelphia Refinery
Sample ID : Gas/Dies/Wax std
Acquired : Apr 25, 2005  11:00:43
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              52712     82761                                               

 iC5              94084    131011                                               

 nC5              54568     71060                                               

 MTBE             82655     95046                                               

 2M Pentane       58774     58171                                               

 nC6              38824     39111                                               

 olefin a          6742      5840                                               

 olefin b          5214      4757                                               

 olefin c          4416      3160                                               

 2,4 DMP           8961      8315                                               

 Bnz              25452     18232                                               

 Isooctane       104367     77711                                               

 nC7              22494     17473                                               

 MCHX             17140     12448                                               

 Tol              97052     66784                                               

 nC8              13511     10241                                               

 EB               26743     15774                                               

 m/p-xyl          86073     39006                                               

 o-xyl            37782     23980                                               

 nC9              21437     14073                                               

 1,2,4 TMB        58401     32456                                               

 nC10             46420     29528                                               

 nC11             84142     46151                                               

 Naph             26657      8023                                               

 nC12             78431     41082                                               

 IP13             46228     18036                                               

 IP14             27609     14349                                               

 nC13            118993     47537                                               

 IP15             58525     15083                                               

 nC14             94325     42255                                               

 IP16             42113     18718                                               

 nC15            108937     39145                                               

 nC16            122429     36447                                               

 IP18             48206     17030                                               

 nC17             87727     32674                                               

 Pristane         76104     19285                                               

 nC18            101016     26820                                               

 Phytane          55545     12309                                               

 nC19             89924     23110                                               

 nC20             47803     18726                                               

 nC21             54916     15553                                               

 nC22             40896     18918                                               

 nC23             59034     27401                                               

 nC24             91857     36738                                               

 nC25            105012     41788                                               

 nC26            105659     40667                                               

 nC27             79570     33417                                               

 nC28             49673     23146                                               

 nC29             28543     13552                                               

 nC30             14195      6831                                               

 nC31              7309      3492                                               

 nC32              3575      1865                                               

 nC33              1869       963                                               

 nC34              1049       552                                               

 nC35               543       284                                               

 nC36               341       147                                               

 nC37               677        86                                               

 nC38               248        53                                               

 nC39               134        36                                               

 nC40               140        35                                               

                                                                                

 



Page 1 of 1 (17)

Sun - Philadelphia Refinery
Sample ID : Gas/Dies/Wax std
Acquired : Apr 26, 2005  13:31:55
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              53084     85426                                               

 iC5              95817    136245                                               

 nC5              55893     72926                                               

 MTBE             85734     97515                                               

 2M Pentane       59383     59281                                               

 nC6              39608     39784                                               

 olefin a          6897      5973                                               

 olefin b          5292      4883                                               

 olefin c          4618      3278                                               

 2,4 DMP           9213      8629                                               

 Bnz              26172     18623                                               

 Isooctane       105503     78057                                               

 nC7              22798     17641                                               

 MCHX             17693     12823                                               

 Tol              96494     66386                                               

 nC8              13752     10396                                               

 EB               26529     15612                                               

 m/p-xyl          84051     38909                                               

 o-xyl            36817     23669                                               

 nC9              21189     14199                                               

 1,2,4 TMB        54943     31131                                               

 nC10             44584     29262                                               

 nC11             79918     46298                                               

 Naph             22170      6892                                               

 nC12             73338     39882                                               

 IP13             38492     16965                                               

 IP14             23623     13275                                               

 nC13            106713     45994                                               

 IP15             47725     13441                                               

 nC14             87170     40892                                               

 IP16             36490     16857                                               

 nC15             93901     38074                                               

 nC16            100974     34524                                               

 IP18             37357     15030                                               

 nC17             72725     29974                                               

 Pristane         52776     17091                                               

 nC18             68286     25333                                               

 Phytane          30874      9955                                               

 nC19             56538     20896                                               

 nC20             29938     16591                                               

 nC21             28896     13911                                               

 nC22             33440     17715                                               

 nC23             54953     25864                                               

 nC24             86914     35299                                               

 nC25            106002     41117                                               

 nC26            111313     44296                                               

 nC27             86445     36681                                               

 nC28             55291     24341                                               

 nC29             32329     15374                                               

 nC30             16254      8048                                               

 nC31              8376      3932                                               

 nC32              4202      2234                                               

 nC33              2232      1172                                               

 nC34              1267       636                                               

 nC35               733       343                                               

 nC36               453       184                                               

 nC37               252       104                                               

 nC38               254        66                                               

 nC39                98        35                                               

 nC40                32        20                                               

                                                                                

 



 



 



Page 1 of 1 (1)

Sun - Belmont Terminal (AOI-1)
Sample ID : MW27-LNAPL-042705
Acquired : May 03, 2005  08:20:19
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW28-LNAPL-042705
Acquired : May 03, 2005  14:16:59
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW29-LNAPL-042705
Acquired : May 03, 2005  12:27:23
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW33-LNAPL-042605
Acquired : May 04, 2005  11:48:19
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW34-LNAPL-042605
Acquired : May 04, 2005  10:58:59
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW41-LNAPL-042705
Acquired : May 03, 2005  10:49:05
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW42-LNAPL-042705
Acquired : May 04, 2005  13:29:40
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW44-LNAPL-042605
Acquired : May 04, 2005  08:22:55
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW2-LNAPL-042605
Acquired : May 03, 2005  11:38:40
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW12-LNAPL-042705
Acquired : May 03, 2005  17:34:58
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW13-LNAPL-042705
Acquired : May 04, 2005  14:19:18
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW17-LNAPL-042705
Acquired : May 04, 2005  15:08:13
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW18-LNAPL-042605
Acquired : May 03, 2005  09:58:53
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Sun - Belmont Terminal (AOI-1)
Sample ID : RW22-LNAPL-042605
Acquired : May 04, 2005  10:09:46
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Sun - Belmont Terminal (AOI-1)
Sample ID : RW23-LNAPL-042605
Acquired : May 03, 2005  15:55:29
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Sun - Belmont Terminal (AOI-1)
Sample ID : RW24-LNAPL-042605
Acquired : May 04, 2005  09:20:56
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Sun - Belmont Terminal (AOI-1)
Sample ID : Gas/Dies/Wax std
Acquired : May 03, 2005  13:24:28
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Sun - Belmont Terminal (AOI-1)
Sample ID : Gas/Dies/Wax std
Acquired : May 04, 2005  16:01:10
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW27-LNAPL-042705
Acquired : May 03, 2005  08:20:19
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              57671     82361                                               

 iC5             134636    175049                                               

 nC5              80953     96987                                               

 MTBE                 0         0                                               

 2M Pentane       92978     95771                                               

 nC6              82877     80080                                               

 olefin a          2599      2284                                               

 olefin b          5344      4607                                               

 olefin c          6549      5686                                               

 2,4 DMP          18102     15467                                               

 Bnz              47747     34385                                               

 Isooctane        65798     52880                                               

 nC7              65404     48412                                               

 MCHX             47279     36143                                               

 Tol             172477    103748                                               

 nC8              40238     29657                                               

 EB               57089     32961                                               

 m/p-xyl         206606     74366                                               

 o-xyl            75113     45449                                               

 nC9              39909     23669                                               

 1,2,4 TMB       110044     56312                                               

 nC10             35303     22421                                               

 nC11             62436     31713                                               

 Naph             37625     11767                                               

 nC12             71215     32866                                               

 IP13             36174     15170                                               

 IP14             25951     14256                                               

 nC13             83062     32532                                               

 IP15             27489     13896                                               

 nC14             74637     36313                                               

 IP16             45428     17095                                               

 nC15             67196     30025                                               

 nC16             80322     24220                                               

 IP18             64717     12325                                               

 nC17             43741     18790                                               

 Pristane         62264     15924                                               

 nC18             54740     14164                                               

 Phytane          39895      9215                                               

 nC19             42639     10074                                               

 nC20             19189      6393                                               

 nC21             10403      3620                                               

 nC22              6924      2179                                               

 nC23              3748      1097                                               

 nC24              1742       501                                               

 nC25              1129       204                                               

 nC26               293        85                                               

 nC27               122        40                                               

 nC28                74        19                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                 0         0                                               

 nC40                59        30                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW28-LNAPL-042705
Acquired : May 03, 2005  14:16:59
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              27914     37284                                               

 iC5             100685    125663                                               

 nC5              60625     68865                                               

 MTBE                 0         0                                               

 2M Pentane       86741     91266                                               

 nC6              71998     69914                                               

 olefin a          3596      3071                                               

 olefin b          4602      3822                                               

 olefin c          3851      2346                                               

 2,4 DMP          17168     15053                                               

 Bnz              55695     41141                                               

 Isooctane        66290     53708                                               

 nC7              55678     43220                                               

 MCHX             32489     24665                                               

 Tol             262334    140148                                               

 nC8              30116     22457                                               

 EB               70689     44289                                               

 m/p-xyl         264951     91501                                               

 o-xyl            91719     54792                                               

 nC9              24190     14370                                               

 1,2,4 TMB       122054     63663                                               

 nC10             16701     11253                                               

 nC11             29798     13274                                               

 Naph             29055      9366                                               

 nC12             24307     13636                                               

 IP13             13354      6298                                               

 IP14             10051      5914                                               

 nC13             27916     12974                                               

 IP15              9259      5116                                               

 nC14             27115     13300                                               

 IP16             12543      6401                                               

 nC15             26152     10523                                               

 nC16             22665      8232                                               

 IP18             17071      3629                                               

 nC17             12461      6242                                               

 Pristane         17011      4960                                               

 nC18             11925      4395                                               

 Phytane          12556      2732                                               

 nC19              9726      3102                                               

 nC20              5452      1919                                               

 nC21              2754      1054                                               

 nC22              1385       563                                               

 nC23               603       270                                               

 nC24               495       121                                               

 nC25               216        63                                               

 nC26               143        41                                               

 nC27               102        27                                               

 nC28                59        14                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                24         9                                               

 nC40                52        14                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW29-LNAPL-042705
Acquired : May 03, 2005  12:27:23
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4             102455    154839                                               

 iC5             169106    232228                                               

 nC5             132044    167085                                               

 MTBE                 0         0                                               

 2M Pentane      121799    124265                                               

 nC6             137059    123537                                               

 olefin a          4431      3734                                               

 olefin b          5745      4832                                               

 olefin c          4106      2426                                               

 2,4 DMP          13933     12249                                               

 Bnz              42971     30472                                               

 Isooctane        16934     13376                                               

 nC7              75875     56898                                               

 MCHX             72294     53856                                               

 Tol             107831     72301                                               

 nC8              47627     35095                                               

 EB               49962     31946                                               

 m/p-xyl         187366     67086                                               

 o-xyl            66221     39223                                               

 nC9              63748     37287                                               

 1,2,4 TMB       124670     58393                                               

 nC10             54993     32363                                               

 nC11             50995     24063                                               

 Naph             91312     36816                                               

 nC12             37967     16772                                               

 IP13             41002     11218                                               

 IP14             18357     10378                                               

 nC13             43053     15284                                               

 IP15             18588      9561                                               

 nC14             43378     19601                                               

 IP16             40227     11625                                               

 nC15             33147     14217                                               

 nC16             47949     11805                                               

 IP18             44705      8985                                               

 nC17             30748     10221                                               

 Pristane         41303     13369                                               

 nC18             35034      7918                                               

 Phytane          21367      5372                                               

 nC19             31607      5691                                               

 nC20             12097      3347                                               

 nC21              8573      1704                                               

 nC22              1913       786                                               

 nC23              1080       318                                               

 nC24               389       146                                               

 nC25               521        70                                               

 nC26               296        67                                               

 nC27               127        24                                               

 nC28               135        27                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                60        24                                               

 nC40                50        17                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW33-LNAPL-042605
Acquired : May 04, 2005  11:48:19
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4               8729     12079                                               

 iC5              63772     83310                                               

 nC5              31634     35371                                               

 MTBE                 0         0                                               

 2M Pentane       53007     55689                                               

 nC6              19961     17431                                               

 olefin a           215       143                                               

 olefin b             0         0                                               

 olefin c           708       578                                               

 2,4 DMP          14751     13412                                               

 Bnz                159        58                                               

 Isooctane        56389     46442                                               

 nC7               7934      5427                                               

 MCHX             38188     30065                                               

 Tol              36543     28594                                               

 nC8               3574      2109                                               

 EB                 930       628                                               

 m/p-xyl           6806      4130                                               

 o-xyl             2427      1752                                               

 nC9               8081      4009                                               

 1,2,4 TMB         4221      1898                                               

 nC10              3748      1209                                               

 nC11              9119      3064                                               

 Naph             15240      6783                                               

 nC12             16009      7929                                               

 IP13             43115     19337                                               

 IP14             36430     19263                                               

 nC13             23228      7358                                               

 IP15             34902     17333                                               

 nC14             27167      8536                                               

 IP16             55295     20445                                               

 nC15             29214      6513                                               

 nC16             79166      7165                                               

 IP18             98183     28635                                               

 nC17             22342      7616                                               

 Pristane        154608     30601                                               

 nC18             38453      4271                                               

 Phytane          71785     12203                                               

 nC19                 0         0                                               

 nC20              8993      1335                                               

 nC21                 0         0                                               

 nC22              1364       287                                               

 nC23                 0         0                                               

 nC24               931       115                                               

 nC25                 0         0                                               

 nC26               287        88                                               

 nC27               263        52                                               

 nC28               182        43                                               

 nC29               247        41                                               

 nC30                 0         0                                               

 nC31                37        21                                               

 nC32                 0         0                                               

 nC33               262        53                                               

 nC34               245        64                                               

 nC35                 0         0                                               

 nC36                19        14                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                59        15                                               

 nC40               159        40                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW34-LNAPL-042605
Acquired : May 04, 2005  10:58:59
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4               2435      3037                                               

 iC5              44326     56061                                               

 nC5              38549     44041                                               

 MTBE                 0         0                                               

 2M Pentane       87453     91006                                               

 nC6              83387     79281                                               

 olefin a          2119      1785                                               

 olefin b          4033      3401                                               

 olefin c          4304      3562                                               

 2,4 DMP          18942     16767                                               

 Bnz              40887     28372                                               

 Isooctane        82387     64747                                               

 nC7              80330     59049                                               

 MCHX             55269     41422                                               

 Tol             234470    130904                                               

 nC8              50729     37189                                               

 EB               96766     54851                                               

 m/p-xyl         308130    115456                                               

 o-xyl           120134     67526                                               

 nC9              48725     30976                                               

 1,2,4 TMB       179405     81489                                               

 nC10             35052     23180                                               

 nC11             50329     24035                                               

 Naph             43656     15088                                               

 nC12             33544     18214                                               

 IP13             23598      8516                                               

 IP14             11684      6985                                               

 nC13             33913     15880                                               

 IP15              9635      5391                                               

 nC14             29400     14680                                               

 IP16             12332      6367                                               

 nC15             23612     10489                                               

 nC16             18811      7059                                               

 IP18             13981      3310                                               

 nC17             10201      5247                                               

 Pristane         14212      4469                                               

 nC18              8865      3395                                               

 Phytane           8644      2007                                               

 nC19              7192      2416                                               

 nC20              3512      1522                                               

 nC21              1582       833                                               

 nC22               943       456                                               

 nC23               416       224                                               

 nC24               291       105                                               

 nC25               177        60                                               

 nC26               106        36                                               

 nC27               117        29                                               

 nC28               160        61                                               

 nC29                 0         0                                               

 nC30               104        18                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                50        20                                               

 nC40                65        15                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW41-LNAPL-042705
Acquired : May 03, 2005  10:49:05
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              18905     26183                                               

 iC5              82124    104942                                               

 nC5              34784     38598                                               

 MTBE                 0         0                                               

 2M Pentane       91998     94891                                               

 nC6              39584     38564                                               

 olefin a           374       300                                               

 olefin b          1139      1215                                               

 olefin c          5765      5085                                               

 2,4 DMP          28639     25751                                               

 Bnz              38255     26623                                               

 Isooctane        56238     46208                                               

 nC7              51568     40370                                               

 MCHX             78441     58546                                               

 Tol              26431     19268                                               

 nC8              43394     32084                                               

 EB               57865     35957                                               

 m/p-xyl          74338     48916                                               

 o-xyl             4402      2237                                               

 nC9              39891     18873                                               

 1,2,4 TMB       160790     71547                                               

 nC10             12149      4277                                               

 nC11             29122     14872                                               

 Naph             55631     19268                                               

 nC12             13336      7120                                               

 IP13             54380     26173                                               

 IP14             42176     24314                                               

 nC13             22940      7462                                               

 IP15             37105     21363                                               

 nC14             35844     16394                                               

 IP16             49990     23915                                               

 nC15              7500      2549                                               

 nC16             23043      2986                                               

 IP18             40898     13661                                               

 nC17              5963      2324                                               

 Pristane         54583     17362                                               

 nC18              5868      1296                                               

 Phytane          16529      5992                                               

 nC19              9248      2079                                               

 nC20                 0         0                                               

 nC21                 0         0                                               

 nC22                 0         0                                               

 nC23               113        26                                               

 nC24                 0         0                                               

 nC25                 0         0                                               

 nC26                92        16                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36               164        30                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                53        28                                               

 nC40                 0         0                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW42-LNAPL-042705
Acquired : May 04, 2005  13:29:40
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              27770     41369                                               

 iC5              95273    127820                                               

 nC5              60310     73565                                               

 MTBE             30427     33977                                               

 2M Pentane       88756     85928                                               

 nC6              70770     69476                                               

 olefin a          1709      1423                                               

 olefin b          5392      4597                                               

 olefin c          4201      2695                                               

 2,4 DMP          17681     15353                                               

 Bnz              66354     51486                                               

 Isooctane        79691     62095                                               

 nC7              71072     52700                                               

 MCHX             67431     50349                                               

 Tol             211061    122263                                               

 nC8              36835     27415                                               

 EB               79610     46630                                               

 m/p-xyl         255810     90131                                               

 o-xyl            90107     52727                                               

 nC9              33424     18320                                               

 1,2,4 TMB       141927     66956                                               

 nC10             19473     12353                                               

 nC11             35112     12022                                               

 Naph            206296     77626                                               

 nC12             31471     13486                                               

 IP13             39675     16252                                               

 IP14            276802     82467                                               

 nC13             36823     12373                                               

 IP15             21127     12274                                               

 nC14             55868     24881                                               

 IP16             22115     10749                                               

 nC15             20204      8247                                               

 nC16             24642      4154                                               

 IP18             21441      6877                                               

 nC17              8584      1957                                               

 Pristane         14181      4674                                               

 nC18              7682      1518                                               

 Phytane           5791      1139                                               

 nC19                 0         0                                               

 nC20                 0         0                                               

 nC21              4495      1015                                               

 nC22              4982      1929                                               

 nC23                 0         0                                               

 nC24              1178       303                                               

 nC25                 0         0                                               

 nC26                 0         0                                               

 nC27              1102       188                                               

 nC28               243       103                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31               186        66                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36               112        51                                               

 nC37               103        29                                               

 nC38               182        29                                               

 nC39                 0         0                                               

 nC40                56        14                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : MW44-LNAPL-042605
Acquired : May 04, 2005  08:22:55
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              17925     24177                                               

 iC5             109200    138198                                               

 nC5              79032     91863                                               

 MTBE                 0         0                                               

 2M Pentane      108037    110042                                               

 nC6              98392     93478                                               

 olefin a          2441      2074                                               

 olefin b          4612      3718                                               

 olefin c          4452      3743                                               

 2,4 DMP          15252     13589                                               

 Bnz              41861     30336                                               

 Isooctane        31810     26083                                               

 nC7              71623     53972                                               

 MCHX             49903     37960                                               

 Tol             131536     84202                                               

 nC8              39981     30025                                               

 EB               66527     39495                                               

 m/p-xyl         223342     78910                                               

 o-xyl            73787     45521                                               

 nC9              36816     24063                                               

 1,2,4 TMB       110491     57662                                               

 nC10             28851     18844                                               

 nC11             40656     19866                                               

 Naph             33533      8802                                               

 nC12             31343     15578                                               

 IP13             25371      7171                                               

 IP14             11295      6350                                               

 nC13             31693     13308                                               

 IP15              9334      4614                                               

 nC14             24982     11280                                               

 IP16             17518      5216                                               

 nC15             21177      7657                                               

 nC16             17275      5080                                               

 IP18             13370      2518                                               

 nC17              8003      3719                                               

 Pristane         13042      3446                                               

 nC18              7817      2310                                               

 Phytane           6315      1571                                               

 nC19             10725      1554                                               

 nC20              3996       928                                               

 nC21              1585       506                                               

 nC22              1363       228                                               

 nC23               339        77                                               

 nC24               125        22                                               

 nC25                 0         0                                               

 nC26                 0         0                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                85        29                                               

 nC39                 0         0                                               

 nC40                24        13                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW2-LNAPL-042605
Acquired : May 03, 2005  11:38:40
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              24317     32462                                               

 iC5              58235     70754                                               

 nC5              24615     25559                                               

 MTBE                 0         0                                               

 2M Pentane       39064     39439                                               

 nC6              30576     27785                                               

 olefin a           875       649                                               

 olefin b          1520      1233                                               

 olefin c          1959      1528                                               

 2,4 DMP          18510     16342                                               

 Bnz             130756    103992                                               

 Isooctane       176104    113519                                               

 nC7              50185     39570                                               

 MCHX             27459     20666                                               

 Tol             373720    215957                                               

 nC8              33944     25118                                               

 EB              133850     78370                                               

 m/p-xyl         625002    176325                                               

 o-xyl           227902    106549                                               

 nC9              15895     10653                                               

 1,2,4 TMB       270759    109864                                               

 nC10              8228      4511                                               

 nC11             27334     13062                                               

 Naph             43591     18951                                               

 nC12              3920      2219                                               

 IP13             10420      1937                                               

 IP14                 0         0                                               

 nC13              5026      2147                                               

 IP15              3625      1138                                               

 nC14              7896      2390                                               

 IP16              4613      1324                                               

 nC15              6060      1454                                               

 nC16             11989      1202                                               

 IP18                 0         0                                               

 nC17              3669       961                                               

 Pristane          5530      1322                                               

 nC18              2798       616                                               

 Phytane           2365       560                                               

 nC19              2667       402                                               

 nC20               892       233                                               

 nC21               648       103                                               

 nC22               600       165                                               

 nC23               189        21                                               

 nC24                93        12                                               

 nC25                 0         0                                               

 nC26                 0         0                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                 0         0                                               

 nC40                59        15                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW12-LNAPL-042705
Acquired : May 03, 2005  17:34:58
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              27644     33948                                               

 iC5              67555     77823                                               

 nC5              32226     32565                                               

 MTBE                 0         0                                               

 2M Pentane       47520     38671                                               

 nC6              24567     21538                                               

 olefin a           644       433                                               

 olefin b          1055       846                                               

 olefin c          2258      1768                                               

 2,4 DMP          18724     16619                                               

 Bnz              18034     11022                                               

 Isooctane       235824    139087                                               

 nC7              29743     23355                                               

 MCHX             18882     14232                                               

 Tol             160432     99578                                               

 nC8              20697     15210                                               

 EB               68887     42685                                               

 m/p-xyl         227281     97339                                               

 o-xyl            77716     48243                                               

 nC9              10677      6751                                               

 1,2,4 TMB       163537     75969                                               

 nC10              5233      2514                                               

 nC11             20393      9675                                               

 Naph             44920     19938                                               

 nC12              1770      1163                                               

 IP13              6264      1716                                               

 IP14                 0         0                                               

 nC13              1998       967                                               

 IP15              2675      1177                                               

 nC14              6038      3361                                               

 IP16              2923      1433                                               

 nC15              9828      2096                                               

 nC16             11808      1844                                               

 IP18                 0         0                                               

 nC17              7761      2913                                               

 Pristane          8600      3036                                               

 nC18              1968       423                                               

 Phytane           3583       874                                               

 nC19              1371       303                                               

 nC20               781       222                                               

 nC21               287        82                                               

 nC22               649       107                                               

 nC23               148        38                                               

 nC24               303        46                                               

 nC25               380        49                                               

 nC26               174        27                                               

 nC27               114        14                                               

 nC28                97        17                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                53        14                                               

 nC40                40        21                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW13-LNAPL-042705
Acquired : May 04, 2005  14:19:18
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              40365     59021                                               

 iC5             113300    154158                                               

 nC5              49637     58905                                               

 MTBE                 0         0                                               

 2M Pentane       62298     65478                                               

 nC6              41473     40294                                               

 olefin a          1218       994                                               

 olefin b          2267      1853                                               

 olefin c          2223      1920                                               

 2,4 DMP          22438     20356                                               

 Bnz             198432    147370                                               

 Isooctane       151669    102403                                               

 nC7              66558     52304                                               

 MCHX             67575     51286                                               

 Tol             133345     85697                                               

 nC8              18121     13190                                               

 EB               19429     12597                                               

 m/p-xyl         248567     82338                                               

 o-xyl           101611     59858                                               

 nC9              11683      7269                                               

 1,2,4 TMB       279880    103688                                               

 nC10             22397      8991                                               

 nC11             76136     27601                                               

 Naph            126253     47980                                               

 nC12             20082     10549                                               

 IP13             32340      7761                                               

 IP14              9305      6040                                               

 nC13             30184     12414                                               

 IP15             12872      7384                                               

 nC14             30071     17279                                               

 IP16             12372      6454                                               

 nC15             32521     12036                                               

 nC16             76307      8705                                               

 IP18                 0         0                                               

 nC17             20210      8562                                               

 Pristane         21434      8849                                               

 nC18             12143      4835                                               

 Phytane           8553      2772                                               

 nC19              8750      3063                                               

 nC20              4441      1881                                               

 nC21              2292      1057                                               

 nC22              4362      1104                                               

 nC23               986       359                                               

 nC24               814       242                                               

 nC25               748       197                                               

 nC26               595       145                                               

 nC27               299        65                                               

 nC28                 0         0                                               

 nC29               159        42                                               

 nC30                 0         0                                               

 nC31                51        22                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38               118        15                                               

 nC39                 0         0                                               

 nC40                23        20                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW17-LNAPL-042705
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4                 96        81                                               

 iC5                766       698                                               

 nC5                215       120                                               

 MTBE                 0         0                                               

 2M Pentane       13548      4618                                               

 nC6                932       363                                               

 olefin a             0         0                                               

 olefin b           186        91                                               

 olefin c             0         0                                               

 2,4 DMP           4567      3886                                               

 Bnz                206        71                                               

 Isooctane        74428     59147                                               

 nC7               1266       534                                               

 MCHX              7684      5452                                               

 Tol              36333     28296                                               

 nC8               1126       478                                               

 EB                2330       848                                               

 m/p-xyl           2466      1149                                               

 o-xyl             1073       621                                               

 nC9                960       522                                               

 1,2,4 TMB        10853      3424                                               

 nC10              3308      1068                                               

 nC11             60908     23079                                               

 Naph             65271     24954                                               

 nC12             10282      2937                                               

 IP13             40986      9421                                               

 IP14             11892      6507                                               

 nC13              7381      2447                                               

 IP15             10475      4952                                               

 nC14             40095     13959                                               

 IP16              7749      4133                                               

 nC15             52066     18290                                               

 nC16             28992     14671                                               

 IP18            128857     42806                                               

 nC17             66757     29913                                               

 Pristane         66591     26120                                               

 nC18             11589      2719                                               

 Phytane          18000      4405                                               

 nC19                 0         0                                               

 nC20                 0         0                                               

 nC21              1050       343                                               

 nC22                 0         0                                               

 nC23              2065       277                                               

 nC24              3120       322                                               

 nC25                 0         0                                               

 nC26              1170       172                                               

 nC27               159        62                                               

 nC28               137        53                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                73        33                                               

 nC34               304        62                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                71        18                                               

 nC39                 0         0                                               

 nC40                 0         0                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : OW18-LNAPL-042605
Acquired : May 03, 2005  09:58:53
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4               4955      5994                                               

 iC5              34804     39574                                               

 nC5              20058     19743                                               

 MTBE                 0         0                                               

 2M Pentane       36087     36804                                               

 nC6              24119     21147                                               

 olefin a           756       497                                               

 olefin b          1195       897                                               

 olefin c          1684      1295                                               

 2,4 DMP          11222      9689                                               

 Bnz              12633      7262                                               

 Isooctane        96336     71264                                               

 nC7              21616     16104                                               

 MCHX             14838     10659                                               

 Tol             174622    105746                                               

 nC8              18791     13318                                               

 EB               73609     44798                                               

 m/p-xyl         446547    137458                                               

 o-xyl           187077     93691                                               

 nC9              21787     11042                                               

 1,2,4 TMB       320495    120252                                               

 nC10             10233      5862                                               

 nC11             38352     17880                                               

 Naph             49155     21848                                               

 nC12              6368      3689                                               

 IP13             13923      2750                                               

 IP14                 0         0                                               

 nC13              7100      3268                                               

 IP15              2519      1283                                               

 nC14             11829      3242                                               

 IP16              5594      1406                                               

 nC15              6307      1784                                               

 nC16              9210      1331                                               

 IP18              6844       844                                               

 nC17              2998      1030                                               

 Pristane          4843      1092                                               

 nC18              2758       693                                               

 Phytane           2431       544                                               

 nC19              3689       499                                               

 nC20              1718       273                                               

 nC21              1499       172                                               

 nC22               494        73                                               

 nC23               107        25                                               

 nC24                91        13                                               

 nC25                 0         0                                               

 nC26                 0         0                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                 0         0                                               

 nC40                 0         0                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : RW22-LNAPL-042605
Acquired : May 04, 2005  10:09:46
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              31283     38899                                               

 iC5              96026    111954                                               

 nC5              55050     57230                                               

 MTBE             21395     23579                                               

 2M Pentane       60608     52893                                               

 nC6              35752     32106                                               

 olefin a          2028      1527                                               

 olefin b          3334      2596                                               

 olefin c          3006      2350                                               

 2,4 DMP          22121     19380                                               

 Bnz              23250     14003                                               

 Isooctane       267649    150324                                               

 nC7              33202     24821                                               

 MCHX             16693     11864                                               

 Tol             413355    191051                                               

 nC8              19464     13553                                               

 EB               85575     55013                                               

 m/p-xyl         401740    128749                                               

 o-xyl           142919     77705                                               

 nC9              11121      5042                                               

 1,2,4 TMB       163313     78342                                               

 nC10              3771      1959                                               

 nC11             14834      7418                                               

 Naph             17204      5804                                               

 nC12              2394       967                                               

 IP13              4757       836                                               

 IP14                 0         0                                               

 nC13              1725       771                                               

 IP15              1280       485                                               

 nC14              6335       994                                               

 IP16              2017       312                                               

 nC15              1041       270                                               

 nC16              2429       191                                               

 IP18               920       162                                               

 nC17                 0         0                                               

 Pristane          2326       299                                               

 nC18               562        53                                               

 Phytane            681       109                                               

 nC19                53        14                                               

 nC20                 0         0                                               

 nC21                 0         0                                               

 nC22                 0         0                                               

 nC23                 0         0                                               

 nC24                 0         0                                               

 nC25                 0         0                                               

 nC26                 0         0                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                21        10                                               

 nC40                45        16                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : RW23-LNAPL-042605
Acquired : May 03, 2005  15:55:29
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              62020     83860                                               

 iC5             138390    172523                                               

 nC5              68376     77110                                               

 MTBE             24938     24630                                               

 2M Pentane       56667     49439                                               

 nC6              32112     29116                                               

 olefin a          2905      2296                                               

 olefin b             0         0                                               

 olefin c          2771      2125                                               

 2,4 DMP          21299     18883                                               

 Bnz              22406     13460                                               

 Isooctane       258976    148276                                               

 nC7              26496     19576                                               

 MCHX             13607      9565                                               

 Tol             350797    172675                                               

 nC8              14444      9720                                               

 EB               63338     41683                                               

 m/p-xyl         278325     96546                                               

 o-xyl            99204     58327                                               

 nC9               8740      3934                                               

 1,2,4 TMB       107819     58873                                               

 nC10              3452      1773                                               

 nC11             10791      4914                                               

 Naph             13713      4484                                               

 nC12              4273      1152                                               

 IP13              3979       842                                               

 IP14                 0         0                                               

 nC13              4006      1003                                               

 IP15              1609       657                                               

 nC14              6877      1226                                               

 IP16              3101       588                                               

 nC15              1777       577                                               

 nC16              2738       404                                               

 IP18              1319       292                                               

 nC17              1217       287                                               

 Pristane          2204       473                                               

 nC18              1000       125                                               

 Phytane           1293       191                                               

 nC19               254        52                                               

 nC20                 0         0                                               

 nC21                 0         0                                               

 nC22                 0         0                                               

 nC23                 0         0                                               

 nC24                 0         0                                               

 nC25                 0         0                                               

 nC26                 0         0                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                45        16                                               

 nC40                41         9                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : RW24-LNAPL-042605
Acquired : May 04, 2005  09:20:56
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              43728     56306                                               

 iC5             129714    157274                                               

 nC5              70007     77096                                               

 MTBE                 0         0                                               

 2M Pentane       53849     56504                                               

 nC6              39208     36455                                               

 olefin a          2038      1592                                               

 olefin b          3419      2725                                               

 olefin c          3174      2451                                               

 2,4 DMP          26995     24202                                               

 Bnz              16909     10096                                               

 Isooctane       336959    174935                                               

 nC7              34214     25764                                               

 MCHX             17820     12894                                               

 Tol             391439    183680                                               

 nC8              18843     13343                                               

 EB               79584     51136                                               

 m/p-xyl         280055    118430                                               

 o-xyl           125526     70461                                               

 nC9              10535      5104                                               

 1,2,4 TMB       144783     71939                                               

 nC10              3104      1766                                               

 nC11             12467      6416                                               

 Naph             25246     11124                                               

 nC12              1237       751                                               

 IP13              2294       593                                               

 IP14                 0         0                                               

 nC13              1820       559                                               

 IP15              1448       357                                               

 nC14              4495       823                                               

 IP16               790       204                                               

 nC15               596       151                                               

 nC16               624        94                                               

 IP18               367        94                                               

 nC17                 0         0                                               

 Pristane          1306       200                                               

 nC18                 0         0                                               

 Phytane            541        66                                               

 nC19                33        12                                               

 nC20                 0         0                                               

 nC21                 0         0                                               

 nC22                 0         0                                               

 nC23                 0         0                                               

 nC24                 0         0                                               

 nC25                 0         0                                               

 nC26                 0         0                                               

 nC27                 0         0                                               

 nC28                 0         0                                               

 nC29                 0         0                                               

 nC30                 0         0                                               

 nC31                 0         0                                               

 nC32                 0         0                                               

 nC33                 0         0                                               

 nC34                 0         0                                               

 nC35                 0         0                                               

 nC36                 0         0                                               

 nC37                 0         0                                               

 nC38                 0         0                                               

 nC39                38        18                                               

 nC40                53        20                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : Gas/Dies/Wax std
Acquired : May 03, 2005  13:24:28
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              54843     82471                                               

 iC5             100180    136393                                               

 nC5              58334     73630                                               

 MTBE             89713    102485                                               

 2M Pentane       63188     62064                                               

 nC6              41784     41515                                               

 olefin a          7132      6056                                               

 olefin b          5451      4910                                               

 olefin c          4774      3328                                               

 2,4 DMP           9621      8817                                               

 Bnz              27795     19135                                               

 Isooctane       112869     83027                                               

 nC7              24272     18782                                               

 MCHX             18713     13582                                               

 Tol             105068     70116                                               

 nC8              14646     10853                                               

 EB               29120     17071                                               

 m/p-xyl          94470     42771                                               

 o-xyl            41173     26233                                               

 nC9              23279     15395                                               

 1,2,4 TMB        62866     35433                                               

 nC10             49637     32104                                               

 nC11             89737     50331                                               

 Naph             23483      7679                                               

 nC12             82387     44515                                               

 IP13             36720     19152                                               

 IP14             24844     14668                                               

 nC13            118105     51942                                               

 IP15             17200     12361                                               

 nC14             92607     44477                                               

 IP16             37881     18544                                               

 nC15             88480     41072                                               

 nC16            106737     39077                                               

 IP18             43673     17327                                               

 nC17             84763     35656                                               

 Pristane         64310     20110                                               

 nC18             88501     29390                                               

 Phytane          42627     11982                                               

 nC19             80967     24887                                               

 nC20             45432     20355                                               

 nC21             43253     17120                                               

 nC22             41062     20756                                               

 nC23             63990     29668                                               

 nC24             98688     40652                                               

 nC25            118119     44941                                               

 nC26            122205     44542                                               

 nC27             93159     38007                                               

 nC28             58565     26116                                               

 nC29             33706     16093                                               

 nC30             16706      8007                                               

 nC31              8553      4095                                               

 nC32              4158      2198                                               

 nC33              2185      1121                                               

 nC34              1196       604                                               

 nC35               628       320                                               

 nC36               360       153                                               

 nC37               625        87                                               

 nC38               677        51                                               

 nC39               163        28                                               

 nC40                77        19                                               
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Sun - Belmont Terminal (AOI-1)
Sample ID : Gas/Dies/Wax std
Acquired : May 04, 2005  16:01:10
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Channel A Results                                                               

                                                                                

 Peak        Area      Height                                                   

 --------------------------------                                               

 nC4              50098     77133                                               

 iC5              92384    127634                                               

 nC5              53684     68982                                               

 MTBE             82928     95110                                               

 2M Pentane       58478     57424                                               

 nC6              38488     38379                                               

 olefin a          6560      5625                                               

 olefin b          5032      4495                                               

 olefin c          4410      3056                                               

 2,4 DMP           8858      8170                                               

 Bnz              25484     17496                                               

 Isooctane       104944     77846                                               

 nC7              22224     17091                                               

 MCHX             17148     12551                                               

 Tol              95562     63571                                               

 nC8              13315      9745                                               

 EB               25945     15113                                               

 m/p-xyl          83552     38611                                               

 o-xyl            36654     23249                                               

 nC9              20881     13897                                               

 1,2,4 TMB        54809     31292                                               

 nC10             44138     28818                                               

 nC11             77809     45412                                               

 Naph             21090      6947                                               

 nC12             72656     38798                                               

 IP13             43401     17018                                               

 IP14             24053     13417                                               

 nC13            109726     45266                                               

 IP15             50559     13906                                               

 nC14             89380     41242                                               

 IP16             39674     17467                                               

 nC15            100286     36992                                               

 nC16            111475     35227                                               

 IP18             45064     16209                                               

 nC17             82683     30591                                               

 Pristane         68998     18331                                               

 nC18             89999     26384                                               

 Phytane          49276     11436                                               

 nC19             82861     22058                                               

 nC20             39038     17724                                               

 nC21             44792     14979                                               

 nC22             38162     17927                                               

 nC23             56371     25508                                               

 nC24             87528     36337                                               

 nC25            102454     40377                                               

 nC26            106099     39312                                               

 nC27             81730     33957                                               

 nC28             51939     23365                                               

 nC29             30202     14169                                               

 nC30             15081      7189                                               

 nC31              7745      3858                                               

 nC32              3829      2060                                               

 nC33              2025      1074                                               

 nC34              1128       574                                               

 nC35               618       288                                               

 nC36               364       154                                               

 nC37               682        86                                               

 nC38               742        49                                               

 nC39                54        21                                               

 nC40               102        36                                               

                                                                                

 



RETC Output SS-S34-21-21.5.txt
     *******************************************************************
     *                                                                 *
     *     Analysis of soil hydraulic properties                       *
     *                                                                 *
     *     Sunoco Philadelphia Refinery SS-S34-21-21.5        *            
                                                                
     *     Mualem-based restriction, M=1-1/N                           *
     *     Analysis of retention data only                             *
     *     MType= 3     Method= 3                                      *
     *                                                                 *
     *******************************************************************

     INITial values of the coefficients
     ==================================
     No      Name        INITial value   Index
      1     ThetaR           .0650         1
      2     ThetaS           .4100         1
      3     Alpha            .0750         1
      4        n            1.8900         1
      5        m             .4709         0
      6        l             .5000         0
      7       Ks           24.9600         0

     Observed data
     =============
     Obs. No.    Pressure head     Water content     Weighting coefficient
         1            .000              .3200             1.0000
         2           5.810              .3200             1.0000
         3          13.100              .3155             1.0000
         4          23.300              .3062             1.0000
         5          36.300              .2787             1.0000
         6          52.300              .2144             1.0000
         7          71.200              .1571             1.0000
         8          93.000              .1398             1.0000
         9         145.000              .1229             1.0000
        10         209.000              .1120             1.0000
        11         285.000              .1021             1.0000
        12         372.000              .0954             1.0000
        13         471.000              .0992             1.0000
        14         581.000              .0861             1.0000
        15        1308.000              .0794             1.0000

     NIT     SSQ      ThetaR    ThetaS    Alpha        n  
      0     .02636     .0650     .4100     .0750    1.8900
      1     .01513     .0637     .3126     .0186    1.7929
      2     .00744     .1071     .3296     .0297    2.1756
      3     .00691     .0941     .3188     .0168    2.8308
      4     .00142     .0884     .3240     .0230    2.5540
      5     .00093     .0930     .3215     .0217    2.9666
      6     .00080     .0930     .3213     .0216    3.1358
      7     .00079     .0934     .3210     .0215    3.2051
      8     .00079     .0936     .3209     .0215    3.2257
      9     .00079     .0937     .3209     .0215    3.2320
     10     .00079     .0937     .3209     .0215    3.2339
     11     .00079     .0937     .3209     .0215    3.2344
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RETC Output SS-S34-21-21.5.txt
     12     .00079     .0937     .3209     .0215    3.2346

     Correlation matrix
     ==================
           Theta     Theta     Alpha        n 
             1         2         3         4
      1   1.0000
      2   -.1443    1.0000
      3   -.0908     .5946    1.0000
      4    .5407    -.3851    -.6652    1.0000

     RSquated for regression of observed vs fitted values =  .99403460
     =================================================================

     Nonlinear least-squares analysis: final results
     ===============================================
                                                   95% Confidence limits
     Variable     Value     S.E.Coeff.    T-Value     Lower       Upper
     ThetaR       .09369      .00399        23.50      .0849      .1025
     ThetaS       .32088      .00484        66.29      .3102      .3315
     Alpha        .02146      .00117        18.27      .0189      .0241
        n        3.23460      .29053        11.13     2.5951     3.8741

     Observed abd fitted data
     ========================
     NO         P         log-P    WC-obs    WC-fit    WC-dev
      1     .1000E-04   -5.0000     .3200     .3209    -.0009
      2     .5810E+01     .7642     .3200     .3207    -.0007
      3     .1310E+02    1.1173     .3155     .3183    -.0028
      4     .2330E+02    1.3674     .3062     .3056     .0007
      5     .3630E+02    1.5599     .2787     .2698     .0090
      6     .5230E+02    1.7185     .2144     .2159    -.0015
      7     .7120E+02    1.8525     .1571     .1690    -.0119
      8     .9300E+02    1.9685     .1398     .1389     .0010
      9     .1450E+03    2.1614     .1229     .1114     .0115
     10     .2090E+03    2.3201     .1120     .1016     .0104
     11     .2850E+03    2.4548     .1021     .0977     .0044
     12     .3720E+03    2.5705     .0954     .0959    -.0005
     13     .4710E+03    2.6730     .0992     .0950     .0042
     14     .5810E+03    2.7642     .0861     .0945    -.0084
     15     .1308E+04    3.1166     .0794     .0938    -.0145

     Sum of squares of observed versus fitted values
     ===============================================
                      Unweighted   Weighted
     Retention data      .00079      .00079
     Cond/Diff data      .00000      .00000
           All data      .00079      .00079

     Soil hydraulic properties (MType = 3)
     =====================================
        WC        P        logP     Cond       logK       Dif       logD
      .0943   -.6742E+03  2.829    .1870E-07  -7.728    .9735E-02  -2.012
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      .0949   -.4943E+03  2.694    .1967E-06  -6.706    .3756E-01  -1.425
      .0960   -.3624E+03  2.559    .2070E-05  -5.684    .1450E+00   -.839
      .0983   -.2656E+03  2.424    .2179E-04  -4.662    .5605E+00   -.251
      .1006   -.2213E+03  2.345    .8639E-04  -4.064    .1238E+01    .093
      .1030   -.1944E+03  2.289    .2297E-03  -3.639    .2175E+01    .338
      .1053   -.1757E+03  2.245    .4904E-03  -3.309    .3372E+01    .528
      .1076   -.1617E+03  2.209    .9119E-03  -3.040    .4830E+01    .684
      .1099   -.1507E+03  2.178    .1541E-02  -2.812    .6550E+01    .816
      .1122   -.1418E+03  2.152    .2429E-02  -2.615    .8536E+01    .931
      .1146   -.1343E+03  2.128    .3628E-02  -2.440    .1079E+02   1.033
      .1169   -.1279E+03  2.107    .5197E-02  -2.284    .1332E+02   1.125
      .1192   -.1223E+03  2.088    .7195E-02  -2.143    .1613E+02   1.208
      .1215   -.1174E+03  2.070    .9686E-02  -2.014    .1922E+02   1.284
      .1238   -.1131E+03  2.053    .1273E-01  -1.895    .2260E+02   1.354
      .1261   -.1092E+03  2.038    .1641E-01  -1.785    .2628E+02   1.420
      .1285   -.1057E+03  2.024    .2078E-01  -1.682    .3026E+02   1.481
      .1308   -.1024E+03  2.010    .2593E-01  -1.586    .3455E+02   1.538
      .1331   -.9946E+02  1.998    .3192E-01  -1.496    .3916E+02   1.593
      .1354   -.9672E+02  1.986    .3885E-01  -1.411    .4409E+02   1.644
      .1377   -.9419E+02  1.974    .4678E-01  -1.330    .4936E+02   1.693
      .1401   -.9182E+02  1.963    .5581E-01  -1.253    .5498E+02   1.740
      .1424   -.8961E+02  1.952    .6603E-01  -1.180    .6095E+02   1.785
      .1447   -.8754E+02  1.942    .7752E-01  -1.111    .6729E+02   1.828
      .1470   -.8559E+02  1.932    .9038E-01  -1.044    .7401E+02   1.869
      .1493   -.8374E+02  1.923    .1047E+00   -.980    .8111E+02   1.909
      .1516   -.8199E+02  1.914    .1206E+00   -.919    .8863E+02   1.948
      .1540   -.8033E+02  1.905    .1382E+00   -.860    .9655E+02   1.985
      .1563   -.7875E+02  1.896    .1575E+00   -.803    .1049E+03   2.021
      .1586   -.7724E+02  1.888    .1787E+00   -.748    .1137E+03   2.056
      .1609   -.7580E+02  1.880    .2019E+00   -.695    .1230E+03   2.090
      .1632   -.7441E+02  1.872    .2273E+00   -.643    .1328E+03   2.123
      .1656   -.7309E+02  1.864    .2548E+00   -.594    .1430E+03   2.155
      .1679   -.7181E+02  1.856    .2847E+00   -.546    .1538E+03   2.187
      .1702   -.7058E+02  1.849    .3171E+00   -.499    .1651E+03   2.218
      .1725   -.6940E+02  1.841    .3521E+00   -.453    .1770E+03   2.248
      .1748   -.6825E+02  1.834    .3899E+00   -.409    .1894E+03   2.277
      .1771   -.6714E+02  1.827    .4305E+00   -.366    .2025E+03   2.306
      .1795   -.6607E+02  1.820    .4742E+00   -.324    .2162E+03   2.335
      .1818   -.6503E+02  1.813    .5210E+00   -.283    .2306E+03   2.363
      .1841   -.6402E+02  1.806    .5711E+00   -.243    .2457E+03   2.390
      .1864   -.6303E+02  1.800    .6248E+00   -.204    .2615E+03   2.418
      .1887   -.6207E+02  1.793    .6820E+00   -.166    .2781E+03   2.444
      .1911   -.6114E+02  1.786    .7431E+00   -.129    .2955E+03   2.471
      .1934   -.6023E+02  1.780    .8082E+00   -.093    .3137E+03   2.497
      .1957   -.5934E+02  1.773    .8774E+00   -.057    .3329E+03   2.522
      .1980   -.5847E+02  1.767    .9509E+00   -.022    .3529E+03   2.548
      .2003   -.5762E+02  1.761    .1029E+01    .012    .3739E+03   2.573
      .2026   -.5678E+02  1.754    .1112E+01    .046    .3960E+03   2.598
      .2050   -.5597E+02  1.748    .1200E+01    .079    .4192E+03   2.622
      .2073   -.5516E+02  1.742    .1292E+01    .111    .4435E+03   2.647
      .2096   -.5438E+02  1.735    .1391E+01    .143    .4690E+03   2.671
      .2119   -.5360E+02  1.729    .1494E+01    .174    .4958E+03   2.695
      .2142   -.5284E+02  1.723    .1604E+01    .205    .5240E+03   2.719
      .2166   -.5209E+02  1.717    .1720E+01    .235    .5537E+03   2.743
      .2189   -.5134E+02  1.710    .1842E+01    .265    .5849E+03   2.767
      .2212   -.5061E+02  1.704    .1970E+01    .295    .6177E+03   2.791
      .2235   -.4989E+02  1.698    .2106E+01    .323    .6523E+03   2.814
      .2258   -.4918E+02  1.692    .2248E+01    .352    .6887E+03   2.838
      .2281   -.4847E+02  1.685    .2398E+01    .380    .7272E+03   2.862
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      .2305   -.4777E+02  1.679    .2556E+01    .408    .7678E+03   2.885
      .2328   -.4708E+02  1.673    .2722E+01    .435    .8107E+03   2.909
      .2351   -.4639E+02  1.666    .2896E+01    .462    .8561E+03   2.933
      .2374   -.4571E+02  1.660    .3079E+01    .488    .9042E+03   2.956
      .2397   -.4503E+02  1.653    .3271E+01    .515    .9551E+03   2.980
      .2421   -.4435E+02  1.647    .3472E+01    .541    .1009E+04   3.004
      .2444   -.4368E+02  1.640    .3684E+01    .566    .1067E+04   3.028
      .2467   -.4301E+02  1.634    .3906E+01    .592    .1128E+04   3.052
      .2490   -.4234E+02  1.627    .4139E+01    .617    .1193E+04   3.077
      .2513   -.4167E+02  1.620    .4383E+01    .642    .1262E+04   3.101
      .2536   -.4100E+02  1.613    .4639E+01    .666    .1336E+04   3.126
      .2560   -.4034E+02  1.606    .4908E+01    .691    .1416E+04   3.151
      .2583   -.3967E+02  1.598    .5189E+01    .715    .1501E+04   3.176
      .2606   -.3900E+02  1.591    .5484E+01    .739    .1593E+04   3.202
      .2629   -.3832E+02  1.583    .5794E+01    .763    .1692E+04   3.228
      .2652   -.3764E+02  1.576    .6118E+01    .787    .1798E+04   3.255
      .2676   -.3696E+02  1.568    .6459E+01    .810    .1914E+04   3.282
      .2699   -.3627E+02  1.560    .6816E+01    .834    .2039E+04   3.309
      .2722   -.3557E+02  1.551    .7190E+01    .857    .2176E+04   3.338
      .2745   -.3486E+02  1.542    .7584E+01    .880    .2326E+04   3.367
      .2768   -.3415E+02  1.533    .7997E+01    .903    .2490E+04   3.396
      .2791   -.3342E+02  1.524    .8431E+01    .926    .2671E+04   3.427
      .2815   -.3268E+02  1.514    .8887E+01    .949    .2872E+04   3.458
      .2838   -.3192E+02  1.504    .9367E+01    .972    .3095E+04   3.491
      .2861   -.3114E+02  1.493    .9873E+01    .994    .3346E+04   3.525
      .2884   -.3035E+02  1.482    .1041E+02   1.017    .3629E+04   3.560
      .2907   -.2953E+02  1.470    .1097E+02   1.040    .3951E+04   3.597
      .2931   -.2868E+02  1.458    .1156E+02   1.063    .4321E+04   3.636
      .2954   -.2779E+02  1.444    .1220E+02   1.086    .4751E+04   3.677
      .2977   -.2687E+02  1.429    .1286E+02   1.109    .5256E+04   3.721
      .3000   -.2590E+02  1.413    .1358E+02   1.133    .5859E+04   3.768
      .3023   -.2486E+02  1.396    .1434E+02   1.157    .6594E+04   3.819
      .3046   -.2376E+02  1.376    .1516E+02   1.181    .7509E+04   3.876
      .3070   -.2256E+02  1.353    .1604E+02   1.205    .8686E+04   3.939
      .3093   -.2123E+02  1.327    .1700E+02   1.230    .1026E+05   4.011
      .3116   -.1974E+02  1.295    .1805E+02   1.256    .1250E+05   4.097
      .3139   -.1799E+02  1.255    .1922E+02   1.284    .1597E+05   4.203
      .3162   -.1580E+02  1.199    .2057E+02   1.313    .2223E+05   4.347
      .3186   -.1271E+02  1.104    .2221E+02   1.347    .3811E+05   4.581
      .3197   -.1024E+02  1.010    .2325E+02   1.366    .6387E+05   4.805
      .3203   -.8253E+01   .917    .2390E+02   1.378    .1055E+06   5.023
      .3206   -.6213E+01   .793    .2440E+02   1.387    .2024E+06   5.306
      .3209   -.3048E+01   .484    .2485E+02   1.395    .1010E+07   6.004
      .3209   -.1496E+01   .175    .2494E+02   1.397    .4974E+07   6.697
      .3209    .0000E+00           .2496E+02   1.397

     End of problem
     ==============

 �
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     *******************************************************************
     *                                                                 *
     *     Analysis of soil hydraulic properties                       *
     *                                                                 *
     *     SS-MW-42-041505-22.5-23        *
     *                                                                 *
     *     Mualem-based restriction, M=1-1/N                           *
     *     Analysis of retention data only                             *
     *     MType= 3     Method= 3                                      *
     *                                                                 *
     *******************************************************************

     INITial values of the coefficients
     ==================================
     No      Name        INITial value   Index
      1     ThetaR           .0780         1
      2     ThetaS           .4300         1
      3     Alpha            .0360         1
      4        n            1.5600         1
      5        m             .3590         0
      6        l             .5000         0
      7       Ks           24.9600         0

     Observed data
     =============
     Obs. No.    Pressure head     Water content     Weighting coefficient
         1            .000              .4670             1.0000
         2           5.830              .4670             1.0000
         3          13.100              .4670             1.0000
         4          23.300              .4670             1.0000
         5          36.400              .4670             1.0000
         6          52.500              .4610             1.0000
         7          71.400              .4491             1.0000
         8          93.300              .4312             1.0000
         9         146.000              .3894             1.0000
        10         210.000              .3535             1.0000
        11         286.000              .3177             1.0000
        12         373.000              .2938             1.0000
        13         472.000              .2759             1.0000
        14         583.000              .2592             1.0000
        15        1312.000              .2114             1.0000

     NIT     SSQ      ThetaR    ThetaS    Alpha        n  
      0     .26462     .0780     .4300     .0360    1.5600
      1     .14780     .0644     .4661     .0097    1.0474
      2     .12075     .0051     .4655     .0120    1.0549
      3     .11947     .0024     .4655     .0121    1.0552
      4     .11884     .0010     .4655     .0122    1.0554
      5     .11853     .0004     .4655     .0122    1.0555

     wcr is less then 0.001: Changed to fit with wcr=0.0

     NIT     SSQ      ThetaS    Alpha        n  
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      0     .45131     .4300     .0360    1.5600
      1     .21965     .4732     .0219    1.0050
      2     .10050     .4916     .2458    1.1490
      3     .02282     .5143     .1062    1.1313
      4     .02097     .5156     .0897    1.1341
      5     .01747     .5098     .0579    1.1461
      6     .01613     .5086     .0538    1.1533
      7     .01490     .4989     .0219    1.1814
      8     .00897     .4952     .0232    1.1993
      9     .00791     .4948     .0225    1.2095
     10     .00727     .4950     .0215    1.2173
     11     .00521     .4898     .0142    1.2486
     12     .00414     .4833     .0084    1.3149
     13     .00184     .4769     .0065    1.3967
     14     .00136     .4781     .0072    1.3958
     15     .00135     .4775     .0070    1.4035
     16     .00135     .4777     .0070    1.4022
     17     .00135     .4776     .0070    1.4025
     18     .00135     .4776     .0070    1.4025
     19     .00135     .4776     .0070    1.4025

     Correlation matrix
     ==================
           Theta     Alpha        n 
             1         2         3
      1   1.0000
      2    .6842    1.0000
      3   -.4761    -.9167    1.0000

     RSquated for regression of observed vs fitted values =  .98845907
     =================================================================

     Nonlinear least-squares analysis: final results
     ===============================================
                                                   95% Confidence limits
     Variable     Value     S.E.Coeff.    T-Value     Lower       Upper
     ThetaS       .47762      .00532        89.83      .4660      .4892
     Alpha        .00701      .00104         6.77      .0048      .0093
        n        1.40248      .03782        37.09     1.3201     1.4849

     Observed abd fitted data
     ========================
     NO         P         log-P    WC-obs    WC-fit    WC-dev
      1     .1000E-04   -5.0000     .4670     .4776    -.0106
      2     .5830E+01     .7657     .4670     .4761    -.0091
      3     .1310E+02    1.1173     .4670     .4729    -.0059
      4     .2330E+02    1.3674     .4670     .4673    -.0003
      5     .3640E+02    1.5611     .4670     .4592     .0078
      6     .5250E+02    1.7202     .4610     .4484     .0126
      7     .7140E+02    1.8537     .4491     .4356     .0135
      8     .9330E+02    1.9699     .4312     .4211     .0101
      9     .1460E+03    2.1644     .3894     .3896    -.0003
     10     .2100E+03    2.3222     .3535     .3584    -.0049
     11     .2860E+03    2.4564     .3177     .3293    -.0116
     12     .3730E+03    2.5717     .2938     .3036    -.0098
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     13     .4720E+03    2.6739     .2759     .2809    -.0050
     14     .5830E+03    2.7657     .2592     .2611    -.0019
     15     .1312E+04    3.1179     .2114     .1931     .0183

     Sum of squares of observed versus fitted values
     ===============================================
                      Unweighted   Weighted
     Retention data      .00135      .00135
     Cond/Diff data      .00000      .00000
           All data      .00135      .00135

     Soil hydraulic properties (MType = 3)
     =====================================
        WC        P        logP     Cond       logK       Dif       logD
      .0012   -.3959E+09  8.598    .8775E-19 -19.057    .7084E-07  -7.150
      .0024   -.7073E+08  7.850    .1555E-16 -16.808    .1121E-05  -5.950
      .0049   -.1264E+08  7.102    .2755E-14 -14.560    .1775E-04  -4.751
      .0097   -.2258E+07  6.354    .4882E-12 -12.311    .2810E-03  -3.551
      .0146   -.8246E+06  5.916    .1009E-10 -10.996    .1414E-02  -2.850
      .0195   -.4035E+06  5.606    .8651E-10 -10.063    .4448E-02  -2.352
      .0244   -.2318E+06  5.365    .4580E-09  -9.339    .1082E-01  -1.966
      .0292   -.1473E+06  5.168    .1788E-08  -8.748    .2238E-01  -1.650
      .0341   -.1004E+06  5.002    .5654E-08  -8.248    .4137E-01  -1.383
      .0390   -.7208E+05  4.858    .1533E-07  -7.814    .7043E-01  -1.152
      .0439   -.5379E+05  4.731    .3695E-07  -7.432    .1126E+00   -.948
      .0487   -.4140E+05  4.617    .8118E-07  -7.091    .1714E+00   -.766
      .0536   -.3267E+05  4.514    .1654E-06  -6.781    .2506E+00   -.601
      .0585   -.2631E+05  4.420    .3169E-06  -6.499    .3545E+00   -.450
      .0634   -.2156E+05  4.334    .5763E-06  -6.239    .4878E+00   -.312
      .0682   -.1793E+05  4.254    .1003E-05  -5.999    .6555E+00   -.183
      .0731   -.1511E+05  4.179    .1679E-05  -5.775    .8632E+00   -.064
      .0780   -.1286E+05  4.109    .2719E-05  -5.566    .1117E+01    .048
      .0829   -.1106E+05  4.044    .4278E-05  -5.369    .1422E+01    .153
      .0877   -.9594E+04  3.982    .6559E-05  -5.183    .1787E+01    .252
      .0926   -.8385E+04  3.924    .9826E-05  -5.008    .2218E+01    .346
      .0975   -.7378E+04  3.868    .1442E-04  -4.841    .2723E+01    .435
      .1023   -.6533E+04  3.815    .2077E-04  -4.683    .3309E+01    .520
      .1072   -.5816E+04  3.765    .2942E-04  -4.531    .3987E+01    .601
      .1121   -.5205E+04  3.716    .4103E-04  -4.387    .4764E+01    .678
      .1170   -.4679E+04  3.670    .5643E-04  -4.249    .5650E+01    .752
      .1218   -.4224E+04  3.626    .7660E-04  -4.116    .6655E+01    .823
      .1267   -.3828E+04  3.583    .1028E-03  -3.988    .7791E+01    .892
      .1316   -.3482E+04  3.542    .1364E-03  -3.865    .9068E+01    .958
      .1365   -.3178E+04  3.502    .1791E-03  -3.747    .1050E+02   1.021
      .1413   -.2909E+04  3.464    .2331E-03  -3.632    .1209E+02   1.083
      .1462   -.2671E+04  3.427    .3006E-03  -3.522    .1387E+02   1.142
      .1511   -.2458E+04  3.391    .3846E-03  -3.415    .1584E+02   1.200
      .1560   -.2268E+04  3.356    .4883E-03  -3.311    .1801E+02   1.256
      .1608   -.2098E+04  3.322    .6155E-03  -3.211    .2041E+02   1.310
      .1657   -.1944E+04  3.289    .7706E-03  -3.113    .2304E+02   1.363
      .1706   -.1806E+04  3.257    .9588E-03  -3.018    .2593E+02   1.414
      .1755   -.1680E+04  3.225    .1186E-02  -2.926    .2910E+02   1.464
      .1803   -.1566E+04  3.195    .1458E-02  -2.836    .3256E+02   1.513
      .1852   -.1462E+04  3.165    .1784E-02  -2.749    .3633E+02   1.560
      .1901   -.1367E+04  3.136    .2172E-02  -2.663    .4044E+02   1.607
      .1949   -.1280E+04  3.107    .2631E-02  -2.580    .4490E+02   1.652
      .1998   -.1201E+04  3.079    .3173E-02  -2.499    .4975E+02   1.697
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      .2047   -.1127E+04  3.052    .3810E-02  -2.419    .5501E+02   1.740
      .2096   -.1060E+04  3.025    .4558E-02  -2.341    .6070E+02   1.783
      .2144   -.9972E+03  2.999    .5431E-02  -2.265    .6685E+02   1.825
      .2193   -.9395E+03  2.973    .6447E-02  -2.191    .7350E+02   1.866
      .2242   -.8859E+03  2.947    .7628E-02  -2.118    .8068E+02   1.907
      .2291   -.8362E+03  2.922    .8995E-02  -2.046    .8842E+02   1.947
      .2339   -.7900E+03  2.898    .1057E-01  -1.976    .9677E+02   1.986
      .2388   -.7469E+03  2.873    .1239E-01  -1.907    .1058E+03   2.024
      .2437   -.7067E+03  2.849    .1448E-01  -1.839    .1154E+03   2.062
      .2486   -.6692E+03  2.826    .1688E-01  -1.773    .1259E+03   2.100
      .2534   -.6340E+03  2.802    .1963E-01  -1.707    .1371E+03   2.137
      .2583   -.6010E+03  2.779    .2276E-01  -1.643    .1491E+03   2.173
      .2632   -.5701E+03  2.756    .2634E-01  -1.579    .1621E+03   2.210
      .2681   -.5410E+03  2.733    .3040E-01  -1.517    .1760E+03   2.245
      .2729   -.5136E+03  2.711    .3503E-01  -1.456    .1909E+03   2.281
      .2778   -.4878E+03  2.688    .4027E-01  -1.395    .2070E+03   2.316
      .2827   -.4635E+03  2.666    .4621E-01  -1.335    .2243E+03   2.351
      .2875   -.4405E+03  2.644    .5293E-01  -1.276    .2429E+03   2.385
      .2924   -.4187E+03  2.622    .6053E-01  -1.218    .2629E+03   2.420
      .2973   -.3981E+03  2.600    .6910E-01  -1.161    .2844E+03   2.454
      .3022   -.3786E+03  2.578    .7876E-01  -1.104    .3076E+03   2.488
      .3070   -.3600E+03  2.556    .8965E-01  -1.047    .3325E+03   2.522
      .3119   -.3424E+03  2.535    .1019E+00   -.992    .3593E+03   2.555
      .3168   -.3256E+03  2.513    .1157E+00   -.937    .3883E+03   2.589
      .3217   -.3097E+03  2.491    .1312E+00   -.882    .4195E+03   2.623
      .3265   -.2944E+03  2.469    .1486E+00   -.828    .4533E+03   2.656
      .3314   -.2799E+03  2.447    .1681E+00   -.774    .4898E+03   2.690
      .3363   -.2660E+03  2.425    .1900E+00   -.721    .5293E+03   2.724
      .3412   -.2527E+03  2.403    .2146E+00   -.668    .5722E+03   2.758
      .3460   -.2400E+03  2.380    .2422E+00   -.616    .6187E+03   2.791
      .3509   -.2278E+03  2.358    .2732E+00   -.564    .6693E+03   2.826
      .3558   -.2161E+03  2.335    .3080E+00   -.512    .7244E+03   2.860
      .3607   -.2049E+03  2.312    .3470E+00   -.460    .7846E+03   2.895
      .3655   -.1941E+03  2.288    .3908E+00   -.408    .8504E+03   2.930
      .3704   -.1837E+03  2.264    .4401E+00   -.356    .9226E+03   2.965
      .3753   -.1736E+03  2.240    .4955E+00   -.305    .1002E+04   3.001
      .3801   -.1639E+03  2.215    .5578E+00   -.253    .1090E+04   3.037
      .3850   -.1546E+03  2.189    .6281E+00   -.202    .1187E+04   3.074
      .3899   -.1455E+03  2.163    .7075E+00   -.150    .1294E+04   3.112
      .3948   -.1368E+03  2.136    .7973E+00   -.098    .1414E+04   3.151
      .3996   -.1282E+03  2.108    .8991E+00   -.046    .1549E+04   3.190
      .4045   -.1199E+03  2.079    .1015E+01    .006    .1701E+04   3.231
      .4094   -.1119E+03  2.049    .1147E+01    .059    .1873E+04   3.273
      .4143   -.1040E+03  2.017    .1297E+01    .113    .2070E+04   3.316
      .4191   -.9632E+02  1.984    .1470E+01    .167    .2296E+04   3.361
      .4240   -.8879E+02  1.948    .1671E+01    .223    .2559E+04   3.408
      .4289   -.8138E+02  1.911    .1903E+01    .279    .2869E+04   3.458
      .4338   -.7408E+02  1.870    .2175E+01    .337    .3237E+04   3.510
      .4386   -.6687E+02  1.825    .2496E+01    .397    .3683E+04   3.566
      .4435   -.5969E+02  1.776    .2881E+01    .460    .4233E+04   3.627
      .4484   -.5253E+02  1.720    .3348E+01    .525    .4932E+04   3.693
      .4533   -.4532E+02  1.656    .3927E+01    .594    .5848E+04   3.767
      .4581   -.3798E+02  1.580    .4667E+01    .669    .7112E+04   3.852
      .4630   -.3041E+02  1.483    .5653E+01    .752    .8986E+04   3.954
      .4679   -.2239E+02  1.350    .7073E+01    .850    .1213E+05   4.084
      .4727   -.1344E+02  1.128    .9471E+01    .976    .1905E+05   4.280
      .4752   -.8129E+01   .910    .1172E+02   1.069    .2819E+05   4.450
      .4764   -.4939E+01   .694    .1374E+02   1.138    .3993E+05   4.601
      .4771   -.2563E+01   .409    .1604E+02   1.205    .6029E+05   4.780
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      .4776   -.4956E+00  -.305    .2011E+02   1.303    .1458E+06   5.164
      .4776   -.9595E-01 -1.018    .2239E+02   1.350    .3143E+06   5.497
      .4776    .0000E+00           .2496E+02   1.397

     End of problem
     ==============

 �
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APPENDIX F 

SOIL GAS SAMPLING AND MODELING PROCEDURES 

AOI 1: SUNOCO PHILADELPHIA REFINERY 

PHILADELPHIA, PENNSYLVANIA 

 

F.1 SITE SPECIFIC VAPOR INTRUSION MODELING 

 

Site specific soil properties, building characteristics, and vapor sample analytical results were 

input to a mathematical model used to evaluate whether unacceptable inhalation risks from the 

vapor intrusion pathway potentially exist at the site. Site specific vapor intrusion modeling was 

applied to soil vapor sample results found to be above the PADEP non-residential soil-vapor 

screening criteria (Table 8). The evaluation used the various site specific inputs and a vapor 

intrusion model to predict indoor air concentrations. Predicted indoor air concentrations were 

then compared to the PADEP non-residential indoor air criteria and to site-specific criteria 

derived for the Credit Union building and the former office building/maintenance building/supply 

storage located in Belmont Terminal. The locations of these buildings are shown on Figure A1 

(included in Appendix A). The predicted groundwater concentrations based on the fate and 

transport calculations were also compared to the PADEP groundwater screening values for the 

off-site non-residential receptors shown in Figure 12. No exceedances of the screening values 

were noted, so no additional modeling was necessary. 

 

To provide input of site-specific soil properties in the vapor intrusion model for the buildings 

located within Belmont Terminal, undisturbed soil samples were collected from the areas of 

investigation and analyzed for physical properties such as, air permeability, bulk density, total 

porosity, and water filled porosity, via method API-RP40. The results of these analyses are 

presented in Table F1 within this appendix. These soil attributes can influence vapor migration 

and these site specific characteristics were incorporated in the site specific soil vapor modeling 

discussed below. 
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F.2 MODEL AND APPROACH 

 

The Johnson and Ettinger (J&E) Model for Predicting Soil Vapor Intrusion Into Overlying 

Structures Version 3.0 was used to predict indoor air concentrations from soil vapor results 

while taking into account site-specific soil properties and building characteristics. The soil-vapor 

model is based upon the J&E infinite source solution to convective and diffusive transport. This 

equation incorporates the main bounding physical and chemical attenuation processes that can 

reduce a source concentration as it migrates from the source, through the soil, and into a 

building. 

 

J&E model simulations start with a measured soil vapor concentration which is assumed to be 

constant and never depleted (i.e. infinite source). From the source depth, soil vapor moves 

vertically as a result of higher vapor pressure in subsurface pore spaces versus lower vapor 

pressures in an overlying building. The amount of soil that vapors have to pass through to reach 

the bottom of a building influences the amount of attenuation that can occur. In addition the 

physical properties of a soil can influence how effectively soil vapor is transported vertically. 

The most influential soil properties on vapor migration are: soil vapor permeability, soil porosity, 

and soil pore saturation. Important attenuation factors that are not included in the J&E model 

are chemical transformation processes (i.e., biodegradation). The infinite source assumption 

and lack of chemical transformation are two considerably conservative aspects of the model. 

 

The model assumes that all soil-vapor originating below a building will enter the building from 

soil through cracks in the foundation (floor and walls). The model simplifies the total crack area 

by assuming a crack length equivalent to the perimeter of the building (where the walls meet 

the floor) and a crack width. The USEPA default crack width of 0.1 cm is based on radon 

studies (Eaton, R.S., and A.G. Scott. 1984; and Loureiro, C.O., L.M. Abriola, J.E. Martin, and 

R.G. Sextro. 1990). The ventilation system of a building can cause further attenuation of soil 

vapor concentrations as it exchanges inside air with the outside. 

 

The advanced version of the J&E soil-vapor model was used to adjust the building footprint 

area and perimeter crack/seam length for the larger irregularly-shaped on-site buildings. 
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F.3 MODEL INPUTS 

 

Model input parameters were adjusted to be representative of site-specific conditions and 

generally included soil-vapor concentrations, soil properties, and building characteristics. Soil-

vapor samples were collected and analyzed for VOCs by Method TO-15 and analytical results 

are summarized in Table 8. All soil-vapor concentrations found to exceed the screening criteria 

were input into the model as source concentrations. The specific compounds that were 

considered in the model are: 1,2-DCA, benzene, toluene, ethylbenzene, and total xylene 

because these were the only compounds which exceeded the screening values. The mid-point 

of the soil-vapor sample interval was input as the soil-vapor sampling depth. For one instance 

(SG-10) where the soil-vapor sample depth was shallower than the USEPA default basement 

depth (about 6.5 ft), a depth of 7.5 feet, equivalent to the sample depth for all other soil-vapor 

samples modeled was assigned. 

 

During soil-vapor sampling, soil samples were collected adjacent to buildings of concern and 

submitted to PTS Laboratories of California for analysis of soil physical properties including bulk 

density, total porosity, water-filled porosity, and soil vapor permeability. Soil laboratory testing 

data are summarized in Table F1. 

 

Buildings were found to have basements through site inspection and building footprint 

dimensions were determined through analysis of map data (e.g. aerial photograph and CADD 

drawings). 

 

PADEP default values were used as input for any required parameters not measured on a site 

specific basis. The temperature of soil in all J&E soil-vapor simulations was determined to be 

11.1°C using the map provided in the USEPA J&E Model User’s Guide that provides the mean 

shallow groundwater temperature across the contiguous United States. The model input 

parameters are summarized in Table F2. 
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F.4 MODEL RESULTS 

 

The model-predicted indoor air concentrations were below the indoor air screening criteria for 

all soil-vapor results that exceeded the soil-vapor screening criteria except for benzene at SG-10 

(0.0123 mg/m3) and SG-11 (0.0476 mg/m3) associated with the former office 

building/maintenance building/supply storage. The model results are summarized in Table F2 

and model simulation summary sheets are provided as Attachment F1 to this appendix. 

 

The former office building/maintenance building/supply storage is used only for maintenance, 

supply and storage purposes. A site specific indoor air criteria of 0.126 mg/m3 was calculated 

assuming a worker exposure of one hour per day. The calculation is based on the equation and 

assumptions provided in Table 7 of the PADEP Vapor Intrusion into Buildings Guidance 

(January 24, 2004) and is summarized in Table F3. The model-predicted indoor air 

concentrations are below the site specific indoor air criteria for benzene. 

 

Based on the screening and model results, the vapor intrusion pathway at buildings of concern 

is incomplete. 

 

 



TABLES 



PTS Laboratories Langan Engineering and Environmental Services
PTS File No: 35252

PROJECT NAME: Sunoco Belmont Terminal
PROJECT NO: N/A

API RP 40 /
METHODOLOGY: ASTM D2216 API RP 40 API RP 40

25.0 PSI CONFINING STRESS 
SAMPLE MOISTURE DENSITY TOTAL PORE FLUID NATIVE STATE EFFECTIVE

SAMPLE DEPTH, ORIENTATION CONTENT BULK GRAIN AIR SATURATIONS, PERMEABILITY TO AIR (4)
ID. ft. (1) (% wt) (g/cc) (g/cc) TOTAL FILLED % Pv (3) (millidarcy)

BH-SG-10-041505-8-9.2 8.4 V 30.1 1.17 1.93 39.6 2.3 94.1 11.8

BH-SG-9-041505-6-8 7.0 V 15.6 1.70 2.64 35.7 9.3 74.0 6.42

SS-SG-6-041505-8-10 8.8 V 21.0 1.57 2.70 41.8 8.6 79.5 0.193

POROSITY, %Vb (2)

API RP 40

(1) Sample Orientation: H = horizontal, V = vertical, R = remold;   (2) Total Porosity = no pore fluids in  place; all interconnected pore channels; Air Filled = pore channels not occupied by pore fluids;  
(3) Water = 0.9999 g/cc, Hydrocarbon = 0.7900 g/cc;  (4) Air permeability measured at native conditions (as-received)  Vb = Bulk Volume, cc; Pv = Pore Volume, cc; ND = Not Detected



Sample Depth Interval (ft) 5-10 5-10 3-8 5-10
Depth Below Foundation 

(ft) 1 1 1* 1

Depth below grade to enclosed space floor cm
Soil gas sampling depth below grade cm
Average soil temperature °C
Vadose zone soil vapor permeability cm2

Vadose zone soil dry bulk density g/cm3

Vadose zone soil total porosity unitless
Vadose zone soil water-filled porosity unitless
Average vapor flow rate into building L/minute
Basement Floor Slab Thickness cm
Basement Length cm
Basement Width cm
Enclosed Space Height cm
Floor-wall Seem Crack Width cm
Indoor Air Exchange Rate 1/hr

1,2-Dichloroethane

Soil-Gas Concentration 3.10E-01 Input NA NA 540 2200
Model Predicted Indoor Air Concentration 3.10E-03 Output NA NA 3.06E-03 1.25E-03
Benzene

Soil-Gas Concentration 1.10E+00 Input 9 NA 22000 85000
Model Predicted Indoor Air Concentration 1.10E-02 Output 9.04E-07 NA 1.23E-02 4.76E-02
Toluene

Soil-Gas Concentration 1.20E+02 Input NA 200 1000 2600
Model Predicted Indoor Air Concentration 1.20E+00 Output NA 1.96E-05 5.57E-04 1.45E-03
Ethylbenzene

Soil-Gas Concentration 7.30E+00 Input NA NA NA 150
Model Predicted Indoor Air Concentration 7.30E-02 Output NA NA NA 8.33E-05
Total Xylene

Soil-Gas Concentration 3.00E+01 Input NA NA 65 540
Model Predicted Indoor Air Concentration 3.00E-01 Output NA NA 3.62E-05 3.00E-04
NOTES:

All concentrations shown in this table are mg/m 3

All concentrations shown in the modeling sheets are in ug/m 3

                     = Concentration Exceeds PADEP soil gas criteria
                     = Concentration Exceeds PADEP indoor air criteria
Model predicted Indoor Air concentrations of benzene at SG-10 and SG-11 are are below the site-specific Indoor Air criteria of 0.125 mg/m 3 

derived assuming an exposure of one hr/day at the former office building/maintenance building/supply storage.
* Depth is based on an assumption that the sample depth interval is 7.5 feet.
NA - Not applicable, soil-gas concentration below respective PADEP screening value.

2683.15

228.6
11.1 (default) 11.1 (default)

228.6

5532.12
10 (default)

0.396

1.90E-12 1.16E-10

Non-Residential 
PADEP Soil Gas 
and Indoor Air 

Criteria

AOI - 1 Site Characterization Report

200 (default) 200 (default)

Table F2

SG-2 SG-8 SG-10 SG-11

Input Parameters and Results from Johnson & Ettinger Vapor Intrusion Modeling

Philadelphia, Pennsylvania

Sample ID

0.25 (default) 0.25 (default)

366 (default) 366 (default)
0.1 (default) 0.1 (default)

10 (default)

2683.15 5532.12

Sunoco Philadelphia Refinery

Calculated using soil vapor permeability and other inputs

0.332

1.57
0.418

1.17

0.373

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix F_Soil Gas Sampling and Modeling Procedures\Final Appendix Items_0629\Table F2_Input Parameters and Model 
Results_062905.xls



Benzene
TCR 1.00E-05 unitless target cancer risk
ATc 25550 days averaging time, carcinogens (USEPA)
URF 7.80E-06 1/(ug/m3) unit risk factor (USEPA)
EF 10.4 days/yr exposure frequency (PADEP non-residential)
ED 25.0 yr exposure duration (PADEP non-residential)

Ccancer 126.0 ug/m3 target indoor air concentration
Note:
Calculation based on equation and assumptions provided in Table 7 PADEP Vapor Intrusion
Into Buildings Guidance, January 24, 2004

Table F3
Calculation of Site Specific Indoor Air Concentration for Former Office 

Building/Maintenance Building/Supply Storage

Sunoco Philadelphia Refinery
AOI - 1 Site Characterization Report

Philadelphia, Pennsylvania
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APPENDIX G 

 

GROUNDWATER MOUNDING INVESTIGATION SUPPORT 

INFORMATION 





S-116 Mounding Investigation
Depth to Water vs Time

5/9/05 - 5/13/05
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Sunoco - Philadelphia Refinery
Depth to Water (feet) Change vs. Time

5/9/05 - 5/13/05
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FATE AND TRANSPORT MODELING PROCEDURES 
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FATE AND TRANSPORT MODELS 

(4 MONTH PROJECTIONS) 

 



Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-84

Sample Date 4/19/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.0720

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.42

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 7.13E-02 1 14

Sim 2 - Naphthalene 0.1 0.1 2.23E-01 1 1.5

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-84.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 14
Width (ft) 51

1.4 2.8 4.2 5.6 7 8.4 9.8 11.2 12.6 14
51 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000

25.5 0.071 0.070 0.069 0.068 0.067 0.066 0.060 0.043 0.021 0.005
0 0.071 0.070 0.069 0.068 0.067 0.066 0.060 0.043 0.021 0.005

-25.5 0.071 0.070 0.069 0.068 0.067 0.066 0.060 0.043 0.021 0.005
-51 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.071

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.5
Width (ft) 51

0.15 0.3 0.45 0.6 0.75 0.9 1.05 1.2 1.35 1.5
51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

25.5 0.399 0.378 0.354 0.325 0.291 0.252 0.208 0.164 0.121 0.084
0 0.399 0.378 0.354 0.325 0.291 0.252 0.208 0.164 0.121 0.084

-25.5 0.399 0.378 0.354 0.325 0.291 0.252 0.208 0.164 0.121 0.084
-51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.223

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-84P

Sample Date 4/19/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.0720

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.42

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 7.13E-02 1 14

Sim 2 - Naphthalene 0.1 0.1 2.23E-01 1 1.5

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 14
Width (ft) 51

1.4 2.8 4.2 5.6 7 8.4 9.8 11.2 12.6 14
51 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000

25.5 0.071 0.070 0.069 0.068 0.067 0.066 0.060 0.043 0.021 0.005
0 0.071 0.070 0.069 0.068 0.067 0.066 0.060 0.043 0.021 0.005

-25.5 0.071 0.070 0.069 0.068 0.067 0.066 0.060 0.043 0.021 0.005
-51 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.071

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.5
Width (ft) 51

0.15 0.3 0.45 0.6 0.75 0.9 1.05 1.2 1.35 1.5
51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

25.5 0.399 0.378 0.354 0.325 0.291 0.252 0.208 0.164 0.121 0.084
0 0.399 0.378 0.354 0.325 0.291 0.252 0.208 0.164 0.121 0.084

-25.5 0.399 0.378 0.354 0.325 0.291 0.252 0.208 0.164 0.121 0.084
-51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.223

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-88

Sample Date 4/21/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51.1

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-88.xls
S-88.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.0280

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.59

Lambda (per day) day -1 0.00189863

KOC 12

Sim 3

Contaminant Chrysene

Source Concentration (mg/l) mg/l 0.018

Lambda (per day) day -1 0.000345205

KOC 490000

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 2.77E-02 1 13.1

Sim 2 - MTBE 0.02 0.02 5.84E-01 1 25.9

Sim 3 - Chrysene 0.0019 0.0019 0.00E+00 1 0.04

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 13.1
Width (ft) 51.1

1.31 2.62 3.93 5.24 6.55 7.86 9.17 10.48 11.79 13.1
51.1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
25.55 0.028 0.027 0.027 0.027 0.026 0.026 0.025 0.021 0.013 0.005

0 0.028 0.027 0.027 0.027 0.026 0.026 0.025 0.021 0.013 0.005
-25.55 0.028 0.027 0.027 0.027 0.026 0.026 0.025 0.021 0.013 0.005
-51.1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.028

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 25.9
Width (ft) 51.1

2.59 5.18 7.77 10.36 12.95 15.54 18.13 20.72 23.31 25.9
51.1 0.000 0.000 0.001 0.004 0.008 0.012 0.016 0.016 0.008 0.001
25.55 0.575 0.560 0.545 0.531 0.517 0.503 0.478 0.368 0.145 0.019

0 0.575 0.560 0.545 0.531 0.517 0.503 0.478 0.368 0.145 0.019
-25.55 0.575 0.560 0.545 0.531 0.517 0.503 0.478 0.368 0.145 0.019
-51.1 0.000 0.000 0.001 0.004 0.008 0.012 0.016 0.016 0.008 0.001

Field Data: Centerline CConcentration
Distance from Source

0.584

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Chrysene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00034521 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 490000 5.00E-03 12058.5 1.9903E-05

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 0.04
Width (ft) 51.1

0.004 0.008 0.012 0.016 0.02 0.024 0.028 0.032 0.036 0.04
51.1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
25.55 0.010 0.008 0.007 0.005 0.004 0.003 0.002 0.002 0.001 0.001

0 0.010 0.008 0.007 0.005 0.004 0.003 0.002 0.002 0.001 0.001
-25.55 0.010 0.008 0.007 0.005 0.004 0.003 0.002 0.002 0.001 0.001
-51.1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-125

Sample Date 4/19/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 52

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-125.xls
S-125.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 17.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 11

Lambda (per day) day -1 0.00189863

KOC 12

Sim 3

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.16

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.68E+01 1 17.2

Sim 2 - MTBE 0.02 0.02 1.09E+01 1 28.3

Sim 3 - Naphthalene 0.1 0.1 8.49E-02 1 0.86

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

17 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 17.2
Width (ft) 52

1.72 3.44 5.16 6.88 8.6 10.32 12.04 13.76 15.48 17.2
52 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
26 16.719 16.443 16.171 15.895 15.385 13.009 6.971 1.669 0.144 0.004
0 16.719 16.443 16.171 15.895 15.385 13.009 6.971 1.669 0.144 0.004

-26 16.719 16.443 16.171 15.895 15.385 13.009 6.971 1.669 0.144 0.004
-52 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

16.836

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

11 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 28.3
Width (ft) 52

2.83 5.66 8.49 11.32 14.15 16.98 19.81 22.64 25.47 28.3
52 0.000 0.000 0.000 0.000 0.001 0.003 0.006 0.006 0.001 0.000
26 10.686 10.381 10.084 9.796 9.516 9.190 7.897 3.771 0.552 0.018
0 10.686 10.381 10.084 9.796 9.516 9.190 7.897 3.771 0.552 0.018

-26 10.686 10.381 10.084 9.796 9.516 9.190 7.897 3.771 0.552 0.018
-52 0.000 0.000 0.000 0.000 0.001 0.003 0.006 0.006 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

10.888

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00

2.00

4.00

6.00

8.00

10.00

12.00

0 10 20 30
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.010

0.100

1.000

10.000

100.000

0 5 10 15 20 25 30distance

co
nc

Model
Output

Field
Data

S-125.xls
SIM 2



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 0.86
Width (ft) 52

0.086 0.172 0.258 0.344 0.43 0.516 0.602 0.688 0.774 0.86
52 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
26 0.155 0.151 0.146 0.141 0.136 0.130 0.124 0.116 0.109 0.100
0 0.155 0.151 0.146 0.141 0.136 0.130 0.124 0.116 0.109 0.100

-26 0.155 0.151 0.146 0.141 0.136 0.130 0.124 0.116 0.109 0.100
-52 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.085

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-181

Sample Date 4/19/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-181.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.4600

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.24

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 4.56E-01 1 15.4

Sim 2 - MTBE 0.02 0.02 2.38E-01 1 24.9

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 15.4
Width (ft) 51

1.54 3.08 4.62 6.16 7.7 9.24 10.78 12.32 13.86 15.4
51 0.000 0.000 0.000 0.001 0.002 0.004 0.005 0.003 0.001 0.000

25.5 0.453 0.446 0.440 0.433 0.426 0.403 0.317 0.159 0.040 0.004
0 0.453 0.446 0.440 0.433 0.426 0.403 0.317 0.159 0.040 0.004

-25.5 0.453 0.446 0.440 0.433 0.426 0.403 0.317 0.159 0.040 0.004
-51 0.000 0.000 0.000 0.001 0.002 0.004 0.005 0.003 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

0.456

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 24.9
Width (ft) 51

2.49 4.98 7.47 9.96 12.45 14.94 17.43 19.92 22.41 24.9
51 0.000 0.000 0.001 0.003 0.005 0.007 0.009 0.010 0.006 0.002

25.5 0.234 0.228 0.222 0.217 0.211 0.206 0.199 0.170 0.091 0.020
0 0.234 0.228 0.222 0.217 0.211 0.206 0.199 0.170 0.091 0.020

-25.5 0.234 0.228 0.222 0.217 0.211 0.206 0.199 0.170 0.091 0.020
-51 0.000 0.000 0.001 0.003 0.005 0.007 0.009 0.010 0.006 0.002

Field Data: Centerline CConcentration
Distance from Source

0.238

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-182

Sample Date 4/18/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 12.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.34

Lambda (per day) day -1 0.00189863

KOC 12

Sim 3

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.24

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.19E+01 1 17

Sim 2 - MTBE 0.02 0.02 3.37E-01 1 25.3

Sim 3 - Naphthalene 0.1 0.1 1.27E-01 1 1.2

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-182.xls
S-182.xls

Page 2 of 5



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

12 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 17
Width (ft) 51

1.7 3.4 5.1 6.8 8.5 10.2 11.9 13.6 15.3 17
51 0.000 0.001 0.010 0.038 0.083 0.126 0.107 0.039 0.005 0.000

25.5 11.804 11.611 11.421 11.230 10.898 9.387 5.315 1.402 0.139 0.005
0 11.804 11.611 11.421 11.230 10.898 9.387 5.315 1.402 0.139 0.005

-25.5 11.804 11.611 11.421 11.230 10.898 9.387 5.315 1.402 0.139 0.005
-51 0.000 0.001 0.010 0.038 0.083 0.126 0.107 0.039 0.005 0.000

Field Data: Centerline CConcentration
Distance from Source

11.884

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 25.3
Width (ft) 51

2.53 5.06 7.59 10.12 12.65 15.18 17.71 20.24 22.77 25.3
51 0.000 0.000 0.002 0.004 0.007 0.010 0.013 0.013 0.008 0.002

25.5 0.331 0.323 0.315 0.307 0.299 0.291 0.279 0.230 0.110 0.020
0 0.331 0.323 0.315 0.307 0.299 0.291 0.279 0.230 0.110 0.020

-25.5 0.331 0.323 0.315 0.307 0.299 0.291 0.279 0.230 0.110 0.020
-51 0.000 0.000 0.002 0.004 0.007 0.010 0.013 0.013 0.008 0.002

Field Data: Centerline CConcentration
Distance from Source

0.337

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.2
Width (ft) 51

0.12 0.24 0.36 0.48 0.6 0.72 0.84 0.96 1.08 1.2
51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

25.5 0.230 0.221 0.211 0.199 0.186 0.170 0.153 0.134 0.114 0.094
0 0.230 0.221 0.211 0.199 0.186 0.170 0.153 0.134 0.114 0.094

-25.5 0.230 0.221 0.211 0.199 0.186 0.170 0.153 0.134 0.114 0.094
-51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.127

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00

0.05

0.10

0.15

0.20

0.25

0 0.5 1 1.5
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.010

0.100

1.000

0 0.5 1 1.5distance

co
nc

Model
Output

Field
Data

S-182.xls
SIM 3



Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-183

Sample Date 4/18/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 14.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.14

Lambda (per day) day -1 0.00189863

KOC 12

Sim 3

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.54

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.39E+01 1 17.1

Sim 2 - MTBE 0.02 0.02 1.39E-01 1 24.2

Sim 3 - Naphthalene 0.1 0.1 2.87E-01 1 1.6

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

14 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 17.1
Width (ft) 51

1.71 3.42 5.13 6.84 8.55 10.26 11.97 13.68 15.39 17.1
51 0.000 0.001 0.012 0.045 0.099 0.148 0.122 0.042 0.005 0.000

25.5 13.770 13.544 13.321 13.095 12.692 10.834 5.970 1.501 0.139 0.004
0 13.770 13.544 13.321 13.095 12.692 10.834 5.970 1.501 0.139 0.004

-25.5 13.770 13.544 13.321 13.095 12.692 10.834 5.970 1.501 0.139 0.004
-51 0.000 0.001 0.012 0.045 0.099 0.148 0.122 0.042 0.005 0.000

Field Data: Centerline CConcentration
Distance from Source

13.865

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 24.2
Width (ft) 51

2.42 4.84 7.26 9.68 12.1 14.52 16.94 19.36 21.78 24.2
51 0.000 0.000 0.001 0.001 0.003 0.004 0.005 0.006 0.004 0.001

25.5 0.137 0.133 0.130 0.127 0.124 0.121 0.117 0.105 0.067 0.020
0 0.137 0.133 0.130 0.127 0.124 0.121 0.117 0.105 0.067 0.020

-25.5 0.137 0.133 0.130 0.127 0.124 0.121 0.117 0.105 0.067 0.020
-51 0.000 0.000 0.001 0.001 0.003 0.004 0.005 0.006 0.004 0.001

Field Data: Centerline CConcentration
Distance from Source

0.139

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.6
Width (ft) 51

0.16 0.32 0.48 0.64 0.8 0.96 1.12 1.28 1.44 1.6
51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

25.5 0.511 0.482 0.448 0.407 0.358 0.302 0.241 0.181 0.127 0.082
0 0.511 0.482 0.448 0.407 0.358 0.302 0.241 0.181 0.127 0.082

-25.5 0.511 0.482 0.448 0.407 0.358 0.302 0.241 0.181 0.127 0.082
-51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.287

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) MW-184

Sample Date 4/18/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.6500

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 6.44E-01 1 15.6

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 15.6
Width (ft) 51

1.56 3.12 4.68 6.24 7.8 9.36 10.92 12.48 14.04 15.6
51 0.000 0.000 0.000 0.001 0.003 0.006 0.007 0.005 0.001 0.000

25.5 0.640 0.631 0.621 0.612 0.600 0.564 0.430 0.202 0.046 0.004
0 0.640 0.631 0.621 0.612 0.600 0.564 0.430 0.202 0.046 0.004

-25.5 0.640 0.631 0.621 0.612 0.600 0.564 0.430 0.202 0.046 0.004
-51 0.000 0.000 0.000 0.001 0.003 0.006 0.007 0.005 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

0.644

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-185

Sample Date 4/18/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.8500

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.56

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 8.42E-01 1 15.7

Sim 2 - Naphthalene 0.1 0.1 2.97E-01 1 1.6

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-185.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 15.7
Width (ft) 51

1.57 3.14 4.71 6.28 7.85 9.42 10.99 12.56 14.13 15.7
51 0.000 0.000 0.000 0.002 0.005 0.008 0.009 0.006 0.002 0.000

25.5 0.837 0.825 0.812 0.800 0.784 0.734 0.550 0.249 0.054 0.005
0 0.837 0.825 0.812 0.800 0.784 0.734 0.550 0.249 0.054 0.005

-25.5 0.837 0.825 0.812 0.800 0.784 0.734 0.550 0.249 0.054 0.005
-51 0.000 0.000 0.000 0.002 0.005 0.008 0.009 0.006 0.002 0.000

Field Data: Centerline CConcentration
Distance from Source

0.842

Point Concentration
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SPREADSHEET APPLICATION OF 
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P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.6
Width (ft) 51

0.16 0.32 0.48 0.64 0.8 0.96 1.12 1.28 1.44 1.6
51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

25.5 0.530 0.500 0.464 0.422 0.371 0.313 0.250 0.188 0.131 0.085
0 0.530 0.500 0.464 0.422 0.371 0.313 0.250 0.188 0.131 0.085

-25.5 0.530 0.500 0.464 0.422 0.371 0.313 0.250 0.188 0.131 0.085
-51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.297

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-186

Sample Date 4/18/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.0470

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 4.65E-02 1 13.7

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 13.7
Width (ft) 51

1.37 2.74 4.11 5.48 6.85 8.22 9.59 10.96 12.33 13.7
51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000

25.5 0.046 0.046 0.045 0.045 0.044 0.043 0.040 0.031 0.016 0.005
0 0.046 0.046 0.045 0.045 0.044 0.043 0.040 0.031 0.016 0.005

-25.5 0.046 0.046 0.045 0.045 0.044 0.043 0.040 0.031 0.016 0.005
-51 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.047

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-187

Sample Date 4/18/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1 0

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 50.8

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.1300

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.29E-01 1 14.5

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 14.5
Width (ft) 50.8

1.45 2.9 4.35 5.8 7.25 8.7 10.15 11.6 13.05 14.5
50.8 0.000 0.000 0.000 0.001 0.002 0.003 0.004 0.003 0.002 0.000
25.4 0.128 0.126 0.125 0.123 0.121 0.117 0.103 0.067 0.026 0.005
0 0.128 0.126 0.125 0.123 0.121 0.117 0.103 0.067 0.026 0.005

-25.4 0.128 0.126 0.125 0.123 0.121 0.117 0.103 0.067 0.026 0.005
-50.8 0.000 0.000 0.000 0.001 0.002 0.003 0.004 0.003 0.002 0.000

Field Data: Centerline CConcentration
Distance from Source

0.129

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-188

Sample Date 4/18/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 52

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 1.2000

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.19E+00 1 15.9

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 15.9
Width (ft) 52

1.59 3.18 4.77 6.36 7.95 9.54 11.13 12.72 14.31 15.9
52 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
26 1.182 1.164 1.146 1.128 1.105 1.024 0.742 0.313 0.061 0.005
0 1.182 1.164 1.146 1.128 1.105 1.024 0.742 0.313 0.061 0.005

-26 1.182 1.164 1.146 1.128 1.105 1.024 0.742 0.313 0.061 0.005
-52 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

1.188

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) PZ-402

Sample Date 4/20/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51.4

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\PZ-402.xls
PZ-402.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 25.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 2.2

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant MTBE

Source Concentration (mg/l) mg/l 2.3

Lambda (per day) day -1 0.00189863

KOC 12

Sim 4

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.98

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 2.48E+01 1 17.3

Sim 2 - Ethylbenzene 0.7 0.7 2.03E+00 1 4.66

Sim 3 - MTBE 0.02 0.02 2.28E+00 1 27.1

Sim 4 - Naphthalene 0.1 0.1 5.20E-01 1 1.73

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

25 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 17.3
Width (ft) 51.4

1.73 3.46 5.19 6.92 8.65 10.38 12.11 13.84 15.57 17.3
51.4 0.000 0.000 0.000 0.002 0.009 0.020 0.022 0.009 0.001 0.000
25.7 24.584 24.176 23.774 23.364 22.582 18.906 9.845 2.243 0.181 0.005
0 24.584 24.176 23.774 23.364 22.582 18.906 9.845 2.243 0.181 0.005

-25.7 24.584 24.176 23.774 23.364 22.582 18.906 9.845 2.243 0.181 0.005
-51.4 0.000 0.000 0.000 0.002 0.009 0.020 0.022 0.009 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

24.759

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 1.00E-01 1.00E-02 1.00E-04 0.0030411 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 4.66
Width (ft) 51.4

0.466 0.932 1.398 1.864 2.33 2.796 3.262 3.728 4.194 4.66
51.4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
25.7 2.119 2.041 1.965 1.889 1.806 1.701 1.548 1.321 1.022 0.694
0 2.119 2.041 1.965 1.889 1.806 1.701 1.548 1.321 1.022 0.694

-25.7 2.119 2.041 1.965 1.889 1.806 1.701 1.548 1.321 1.022 0.694
-51.4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

2.029

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 27.1
Width (ft) 51.4

2.71 5.42 8.13 10.84 13.55 16.26 18.97 21.68 24.39 27.1
51.4 0.000 0.000 0.001 0.003 0.007 0.014 0.021 0.019 0.006 0.001
25.7 2.237 2.176 2.116 2.058 2.002 1.943 1.784 1.127 0.284 0.019
0 2.237 2.176 2.116 2.058 2.002 1.943 1.784 1.127 0.284 0.019

-25.7 2.237 2.176 2.116 2.058 2.002 1.943 1.784 1.127 0.284 0.019
-51.4 0.000 0.000 0.001 0.003 0.007 0.014 0.021 0.019 0.006 0.001

Field Data: Centerline CConcentration
Distance from Source

2.277

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.73
Width (ft) 51.4

0.173 0.346 0.519 0.692 0.865 1.038 1.211 1.384 1.557 1.73
51.4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
25.7 0.923 0.865 0.796 0.711 0.609 0.494 0.375 0.262 0.168 0.098
0 0.923 0.865 0.796 0.711 0.609 0.494 0.375 0.262 0.168 0.098

-25.7 0.923 0.865 0.796 0.711 0.609 0.494 0.375 0.262 0.168 0.098
-51.4 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.520

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-77P

Sample Date 4/20/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 875

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 87.5

Transverse Dispersivity Ay ft 8.8

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 137

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-77P.xls
S-77P.xls

Page 1 of 5



Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 17.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 10

Lambda (per day) day -1 0.00189863

KOC 12

Sim 3

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.11

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 0.00E+00 875 163

Sim 2 - MTBE 0.02 0.02 0.00E+00 875 190

Sim 3 - Naphthalene 0.1 0.1 0.00E+00 875 1

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-77P.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

17 8.75E+01 8.75E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

875 0 0

x(ft) y(ft) z(ft)
Conc. At 875 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 163
Width (ft) 137

16.3 32.6 48.9 65.2 81.5 97.8 114.1 130.4 146.7 163
137 0.000 0.001 0.005 0.011 0.012 0.009 0.005 0.003 0.001 0.000
68.5 1.206 1.315 0.986 0.620 0.340 0.164 0.070 0.026 0.009 0.003
0 8.793 5.779 3.415 1.830 0.889 0.390 0.154 0.054 0.017 0.005

-68.5 1.206 1.315 0.986 0.620 0.340 0.164 0.070 0.026 0.009 0.003
-137 0.000 0.001 0.005 0.011 0.012 0.009 0.005 0.003 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00

2.00

4.00

6.00

8.00

10.00

0 50 100 150 200
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.001

0.010

0.100

1.000

10.000

0 50 100 150 200distance

co
nc

Model
Output

Field
Data

S-77P.xls
SIM 1



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

10 8.75E+01 8.75E+00 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

875 0 0

x(ft) y(ft) z(ft)
Conc. At 875 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 190
Width (ft) 137

19 38 57 76 95 114 133 152 171 190
137 0.000 0.002 0.009 0.017 0.020 0.018 0.013 0.008 0.004 0.002
68.5 0.928 1.036 0.847 0.604 0.389 0.229 0.123 0.061 0.028 0.012
0 5.943 4.150 2.691 1.640 0.939 0.503 0.251 0.117 0.050 0.020

-68.5 0.928 1.036 0.847 0.604 0.389 0.229 0.123 0.061 0.028 0.012
-137 0.000 0.002 0.009 0.017 0.020 0.018 0.013 0.008 0.004 0.002

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 8.75E+01 8.75E+00 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

875 0 0

x(ft) y(ft) z(ft)
Conc. At 875 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1
Width (ft) 137

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
137 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
68.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.086 0.086 0.085 0.084 0.084 0.083 0.082 0.082 0.081 0.080

-68.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-137 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOOL
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 10/4/2007 Prepared by: Allison Jelinek

Contaminant: Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

26 4.15E+01 4.15E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density   KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)       (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

415 0 0

x(ft) y(ft) z(ft)
Conc. At 415 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 122
Width (ft) 111

12.2 24.4 36.6 48.8 61 73.2 85.4 97.6 109.8 122
111 0.000 0.000 0.001 0.004 0.005 0.004 0.003 0.001 0.000 0.000
55.5 4.082 3.290 2.157 1.225 0.609 0.265 0.100 0.033 0.010 0.002

0 13.962 9.408 5.710 3.083 1.470 0.616 0.226 0.072 0.020 0.005

-55.5 4.082 3.290 2.157 1.225 0.609 0.265 0.100 0.033 0.010 0.002

-111 0.000 0.000 0.001 0.004 0.005 0.004 0.003 0.001 0.000 0.000

Field Data: Centerline Conc.Concentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOOL
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 10/4/2007 Prepared by: Allison Jelinek

Contaminant: MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

370 4.15E+01 4.15E+00 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density   KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)       (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

415 0 0

x(ft) y(ft) z(ft)
Conc. At 415 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 185
Width (ft) 135

18.5 37 55.5 74 92.5 111 129.5 148 166.5 185
135 0.000 0.000 0.003 0.012 0.019 0.017 0.010 0.004 0.001 0.000
67.5 16.770 21.890 16.446 9.589 4.591 1.833 0.613 0.172 0.040 0.008

0 212.441 137.088 77.712 38.203 16.165 5.852 1.803 0.471 0.104 0.019

-67.5 16.770 21.890 16.446 9.589 4.591 1.833 0.613 0.172 0.040 0.008

-135 0.000 0.000 0.003 0.012 0.019 0.017 0.010 0.004 0.001 0.000

Field Data: Centerline Conc.Concentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
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P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOOL
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 10/4/2007 Prepared by: Allison Jelinek

Contaminant: Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 4.15E+01 4.15E+00 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density   KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)       (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

415 0 0

x(ft) y(ft) z(ft)
Conc. At 415 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 17
Width (ft) 135

1.7 3.4 5.1 6.8 8.5 10.2 11.9 13.6 15.3 17
135 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
67.5 0.000 0.000 0.000 0.001 0.001 0.002 0.002 0.002 0.001 0.001

0 0.190 0.156 0.125 0.099 0.077 0.059 0.044 0.032 0.023 0.016

-67.5 0.000 0.000 0.000 0.001 0.001 0.002 0.002 0.002 0.001 0.001

-135 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline Conc.Concentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-79P

Sample Date 4/20/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 440

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 44

Transverse Dispersivity Ay ft 4.4

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 94

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-79P.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 2.4000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.18

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 0.00E+00 440 103

Sim 2 - MTBE 0.02 0.02 0.00E+00 440 74

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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S-79P.xls

Page 2 of 4



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 4.40E+01 4.40E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

440 0 0

x(ft) y(ft) z(ft)
Conc. At 440 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 103
Width (ft) 94

10.3 20.6 30.9 41.2 51.5 61.8 72.1 82.4 92.7 103
94 0.000 0.001 0.003 0.005 0.005 0.004 0.003 0.002 0.001 0.000
47 0.850 0.591 0.397 0.251 0.147 0.080 0.040 0.018 0.008 0.003
0 1.363 1.004 0.692 0.442 0.260 0.141 0.070 0.032 0.013 0.005

-47 0.850 0.591 0.397 0.251 0.147 0.080 0.040 0.018 0.008 0.003
-94 0.000 0.001 0.003 0.005 0.005 0.004 0.003 0.002 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 4.40E+01 4.40E+00 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

440 0 0

x(ft) y(ft) z(ft)
Conc. At 440 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 74
Width (ft) 94

7.4 14.8 22.2 29.6 37 44.4 51.8 59.2 66.6 74
94 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001
47 0.082 0.067 0.056 0.047 0.039 0.031 0.025 0.020 0.015 0.011
0 0.128 0.112 0.096 0.081 0.068 0.055 0.044 0.034 0.026 0.020

-47 0.082 0.067 0.056 0.047 0.039 0.031 0.025 0.020 0.015 0.011
-94 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) MW-35

Sample Date 4/27/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 500

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 50

Transverse Dispersivity Ay ft 5.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 55

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-35.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.0290

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 0.97

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant Naphthalene

Source Concentration (mg/l) mg/l 5.7

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 0.00E+00 500 45

Sim 2 - Ethylbenzene 0.7 0.7 0.00E+00 500 2.5

Sim 3 - Naphthalene 0.1 0.1 0.00E+00 500 24

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 5.00E+01 5.00E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

500 0 0

x(ft) y(ft) z(ft)
Conc. At 500 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 45
Width (ft) 55

4.5 9 13.5 18 22.5 27 31.5 36 40.5 45
55 0.004 0.005 0.005 0.005 0.004 0.004 0.003 0.003 0.002 0.002

27.5 0.019 0.017 0.015 0.013 0.011 0.009 0.008 0.006 0.005 0.004
0 0.019 0.017 0.015 0.013 0.012 0.010 0.009 0.007 0.006 0.005

-27.5 0.019 0.017 0.015 0.013 0.011 0.009 0.008 0.006 0.005 0.004
-55 0.004 0.005 0.005 0.005 0.004 0.004 0.003 0.003 0.002 0.002

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 5.00E+01 5.00E+00 1.00E-04 0.0030411 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

500 0 0

x(ft) y(ft) z(ft)
Conc. At 500 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 2.5
Width (ft) 55

0.25 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5
55 0.001 0.010 0.026 0.043 0.058 0.072 0.084 0.094 0.103 0.111

27.5 0.777 0.768 0.759 0.750 0.741 0.732 0.723 0.714 0.705 0.697
0 0.777 0.768 0.759 0.750 0.741 0.732 0.723 0.714 0.705 0.697

-27.5 0.777 0.768 0.759 0.750 0.741 0.732 0.723 0.714 0.705 0.697
-55 0.001 0.010 0.026 0.043 0.058 0.072 0.084 0.094 0.103 0.111

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

6 5.00E+01 5.00E+00 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

500 0 0

x(ft) y(ft) z(ft)
Conc. At 500 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 24
Width (ft) 55

2.4 4.8 7.2 9.6 12 14.4 16.8 19.2 21.6 24
55 0.542 0.633 0.556 0.440 0.327 0.231 0.156 0.100 0.062 0.037

27.5 3.526 2.690 1.993 1.429 0.990 0.662 0.427 0.265 0.158 0.091
0 3.526 2.692 2.001 1.445 1.010 0.683 0.445 0.280 0.169 0.098

-27.5 3.526 2.690 1.993 1.429 0.990 0.662 0.427 0.265 0.158 0.091
-55 0.542 0.633 0.556 0.440 0.327 0.231 0.156 0.100 0.062 0.037

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) MW-36

Sample Date 4/25/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 325

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 32.5

Transverse Dispersivity Ay ft 3.3

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 112

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-36.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 150.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Naphthalene

Source Concentration (mg/l) mg/l 5.8

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 0.00E+00 325 122

Sim 2 - Naphthalene 0.1 0.1 0.00E+00 325 20

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

150 3.25E+01 3.25E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

325 0 0

x(ft) y(ft) z(ft)
Conc. At 325 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 122
Width (ft) 112

12.2 24.4 36.6 48.8 61 73.2 85.4 97.6 109.8 122
112 0.000 0.000 0.001 0.003 0.005 0.004 0.002 0.001 0.000 0.000
56 19.823 16.000 9.833 5.012 2.144 0.770 0.232 0.058 0.012 0.002
0 79.218 50.487 28.172 13.547 5.550 1.923 0.560 0.137 0.028 0.005

-56 19.823 16.000 9.833 5.012 2.144 0.770 0.232 0.058 0.012 0.002
-112 0.000 0.000 0.001 0.003 0.005 0.004 0.002 0.001 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
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P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

6 3.25E+01 3.25E+00 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

325 0 0

x(ft) y(ft) z(ft)
Conc. At 325 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 20
Width (ft) 112

2 4 6 8 10 12 14 16 18 20
112 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
56 0.172 0.326 0.338 0.291 0.227 0.164 0.112 0.073 0.045 0.026
0 3.581 2.721 2.009 1.437 0.993 0.662 0.425 0.262 0.154 0.087

-56 0.172 0.326 0.338 0.291 0.227 0.164 0.112 0.073 0.045 0.026
-112 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) MW-37

Sample Date 4/26/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 175

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 17.5

Transverse Dispersivity Ay ft 1.8

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 94

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-37.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 370.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 12

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant Toluene

Source Concentration (mg/l) mg/l 31

Lambda (per day) day -1 0.024684932

KOC 130

Sim 4
Contaminant Total Xylenes

Source Concentration (mg/l) mg/l 41

Lambda (per day) day -1 0.001890411

KOC 350

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-37.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.93E-13 175 98

Sim 2 - Ethylbenzene 0.7 0.7 0.00E+00 175 24

Sim 3 - Toluene 1 1 0.00E+00 175 25

Sim 4 - Total Xylenes 10 10 0.00E+00 175 11

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

370 1.75E+01 1.75E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

175 0 0

x(ft) y(ft) z(ft)
Conc. At 175 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 98
Width (ft) 94

9.8 19.6 29.4 39.2 49 58.8 68.6 78.4 88.2 98
94 0.000 0.000 0.001 0.003 0.005 0.004 0.002 0.001 0.000 0.000
47 144.028 84.033 43.693 19.350 7.145 2.171 0.538 0.108 0.018 0.002
0 207.008 131.014 70.898 32.193 12.097 3.724 0.932 0.189 0.031 0.004

-47 144.028 84.033 43.693 19.350 7.145 2.171 0.538 0.108 0.018 0.002
-94 0.000 0.000 0.001 0.003 0.005 0.004 0.002 0.001 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

12 1.75E+01 1.75E+00 1.00E-04 0.0030411 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

175 0 0

x(ft) y(ft) z(ft)
Conc. At 175 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 24
Width (ft) 94

2.4 4.8 7.2 9.6 12 14.4 16.8 19.2 21.6 24
94 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
47 7.031 5.238 4.002 3.055 2.304 1.709 1.241 0.881 0.609 0.410
0 8.275 6.821 5.521 4.379 3.397 2.575 1.903 1.370 0.960 0.653

-47 7.031 5.238 4.002 3.055 2.304 1.709 1.241 0.881 0.609 0.410
-94 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Toluene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

31 1.75E+01 1.75E+00 1.00E-04 0.02468493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 130 5.00E-03 4.198928571 0.057157438

x(ft) y(ft) z(ft)

175 0 0

x(ft) y(ft) z(ft)
Conc. At 175 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 25
Width (ft) 111

2.5 5 7.5 10 12.5 15 17.5 20 22.5 25
111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
55.5 0.696 1.494 1.603 1.423 1.163 0.907 0.686 0.507 0.368 0.262
0 22.105 15.842 11.327 8.074 5.733 4.052 2.846 1.986 1.374 0.942

-55.5 0.696 1.494 1.603 1.423 1.163 0.907 0.686 0.507 0.368 0.262
-111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by: Allison Jelinek

Contaminant: Total Xylenes

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

41 1.75E+01 1.75E+00 1.00E-04 0.00189041 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 350 5.00E-03 9.6125 0.02496749

x(ft) y(ft) z(ft)

175 0 0

x(ft) y(ft) z(ft)
Conc. At 175 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 11
Width (ft) 94

1.1 2.2 3.3 4.4 5.5 6.6 7.7 8.8 9.9 11
94 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
47 26.911 22.397 19.037 16.343 14.079 12.125 10.415 8.911 7.585 6.418
0 28.725 26.038 23.465 21.015 18.699 16.524 14.500 12.629 10.916 9.361

-47 26.911 22.397 19.037 16.343 14.079 12.125 10.415 8.911 7.585 6.418
-94 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CoConcentration
Distance from Source

0.000

Point Concentration
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SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 
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DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) OW-14

Sample Date 4/25/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 85

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 8.5

Transverse Dispersivity Ay ft 0.9

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 57

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\OW-14.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.1600

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.91E-08 85 38

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 8.50E+00 8.50E-01 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

85 0 0

x(ft) y(ft) z(ft)
Conc. At 85 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 38
Width (ft) 57

3.8 7.6 11.4 15.2 19 22.8 26.6 30.4 34.2 38
57 0.000 0.003 0.005 0.005 0.005 0.004 0.003 0.002 0.002 0.001

28.5 0.117 0.099 0.081 0.064 0.048 0.034 0.023 0.015 0.009 0.005
0 0.117 0.099 0.081 0.064 0.048 0.034 0.023 0.015 0.009 0.005

-28.5 0.117 0.099 0.081 0.064 0.048 0.034 0.023 0.015 0.009 0.005
-57 0.000 0.003 0.005 0.005 0.005 0.004 0.003 0.002 0.002 0.001

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) TW-3

Sample Date 4/25/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 350

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 35

Transverse Dispersivity Ay ft 3.5

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 111

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\TW-3.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 63.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 2.7

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant MTBE

Source Concentration (mg/l) mg/l 56

Lambda (per day) day -1 0.00189863

KOC 12

Sim 4
Contaminant Toluene

Source Concentration (mg/l) mg/l 29

Lambda (per day) day -1 0.024684932

KOC 130

Sim 5
Contaminant Total Xylenes

Source Concentration (mg/l) mg/l 17

Lambda (per day) day -1 0.001890411

KOC 350

Sim 6
Contaminant Chrysene

Source Concentration (mg/l) mg/l 0.016

Lambda (per day) day -1 0.000345205

KOC 490000

Sim 7

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 1.5

Lambda (per day) day -1 0.002684932

KOC 950

Sim 8

Contaminant Ethylene Dibromide

Source Concentration (mg/l) mg/l 0.000058

Lambda (per day) day -1 0.005780822

KOC 54

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\TW-3.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 0.00E+00 350 120

Sim 2 - Ethylbenzene 0.7 0.7 0.00E+00 350 16.9

Sim 3 - MTBE 0.02 0.02 1.56E-15 350 153

Sim 4 - Toluene 1 1 0.00E+00 350 32.6

Sim 5 - Total Xylenes 10 10 0.00E+00 350 3.9

Sim 6 - Chrysene 0.0019 0.0019 0.00E+00 350 1

Sim 7 - Naphthalene 0.1 0.1 0.00E+00 350 15

Sim 8 - Ethylene Dibromide 0.00005 0.00005 0.00E+00 350 1.1

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

63 3.50E+01 3.50E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

350 0 0

x(ft) y(ft) z(ft)
Conc. At 350 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 120
Width (ft) 111

12 24 36 48 60 72 84 96 108 120
111 0.000 0.000 0.001 0.003 0.004 0.004 0.002 0.001 0.000 0.000
55.5 9.227 7.401 4.684 2.513 1.155 0.454 0.153 0.044 0.011 0.002
0 33.647 22.046 12.829 6.535 2.886 1.097 0.358 0.100 0.024 0.005

-55.5 9.227 7.401 4.684 2.513 1.155 0.454 0.153 0.044 0.011 0.002
-111 0.000 0.000 0.001 0.003 0.004 0.004 0.002 0.001 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00
5.00

10.00
15.00
20.00
25.00
30.00
35.00
40.00

0 50 100 150
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.001

0.010

0.100

1.000

10.000

100.000

0 50 100 150distance

co
nc

Model
Output

Field
Data

TW-3.xls
SIM 1



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

3 3.50E+01 3.50E+00 1.00E-04 0.0030411 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

350 0 0

x(ft) y(ft) z(ft)
Conc. At 350 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 16.9
Width (ft) 111

1.69 3.38 5.07 6.76 8.45 10.14 11.83 13.52 15.21 16.9
111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
55.5 0.110 0.234 0.291 0.312 0.312 0.301 0.283 0.262 0.238 0.214
0 1.999 1.813 1.637 1.471 1.316 1.172 1.038 0.915 0.802 0.699

-55.5 0.110 0.234 0.291 0.312 0.312 0.301 0.283 0.262 0.238 0.214
-111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

56 3.50E+01 3.50E+00 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

350 0 0

x(ft) y(ft) z(ft)
Conc. At 350 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 153
Width (ft) 111

15.3 30.6 45.9 61.2 76.5 91.8 107.1 122.4 137.7 153
111 0.000 0.000 0.005 0.014 0.018 0.016 0.010 0.005 0.002 0.001
55.5 10.150 8.389 5.713 3.401 1.783 0.822 0.332 0.117 0.036 0.010
0 34.111 23.713 14.975 8.471 4.256 1.888 0.736 0.251 0.075 0.019

-55.5 10.150 8.389 5.713 3.401 1.783 0.822 0.332 0.117 0.036 0.010
-111 0.000 0.000 0.005 0.014 0.018 0.016 0.010 0.005 0.002 0.001

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by: Allison Jelinek

Contaminant: Toluene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

29 3.50E+01 3.50E+00 1.00E-04 0.02468493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 130 5.00E-03 4.198928571 0.057157438

x(ft) y(ft) z(ft)

350 0 0

x(ft) y(ft) z(ft)
Conc. At 350 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 32.6
Width (ft) 111

3.26 6.52 9.78 13.04 16.3 19.56 22.82 26.08 29.34 32.6
111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
55.5 2.604 3.137 2.760 2.218 1.711 1.288 0.953 0.696 0.502 0.358
0 20.866 15.098 10.904 7.855 5.641 4.035 2.873 2.034 1.430 0.998

-55.5 2.604 3.137 2.760 2.218 1.711 1.288 0.953 0.696 0.502 0.358
-111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CoConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Total Xylenes

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

17 3.50E+01 3.50E+00 1.00E-04 0.00189041 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 350 5.00E-03 9.6125 0.02496749

x(ft) y(ft) z(ft)

350 0 0

x(ft) y(ft) z(ft)
Conc. At 350 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 3.9
Width (ft) 111

0.39 0.78 1.17 1.56 1.95 2.34 2.73 3.12 3.51 3.9
111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
55.5 0.005 0.114 0.327 0.561 0.777 0.965 1.124 1.256 1.365 1.453
0 12.597 12.287 11.980 11.677 11.377 11.082 10.790 10.501 10.217 9.936

-55.5 0.005 0.114 0.327 0.561 0.777 0.965 1.124 1.256 1.365 1.453
-111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Chrysene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 3.50E+01 3.50E+00 1.00E-04 0.00034521 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 490000 5.00E-03 12058.5 1.9903E-05

x(ft) y(ft) z(ft)

350 0 0

x(ft) y(ft) z(ft)
Conc. At 350 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1
Width (ft) 111

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
55.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.008 0.006 0.004 0.003 0.002 0.001 0.001 0.000 0.000 0.000

-55.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 3.50E+01 3.50E+00 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

350 0 0

x(ft) y(ft) z(ft)
Conc. At 350 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 15
Width (ft) 111

1.5 3 4.5 6 7.5 9 10.5 12 13.5 15
111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
55.5 0.045 0.094 0.109 0.106 0.095 0.080 0.065 0.051 0.039 0.029
0 0.994 0.821 0.668 0.536 0.423 0.328 0.250 0.187 0.137 0.098

-55.5 0.045 0.094 0.109 0.106 0.095 0.080 0.065 0.051 0.039 0.029
-111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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SIM 8

ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylene Dibromide

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 3.50E+01 3.50E+00 1.00E-04 0.00578082 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 54 5.00E-03 2.328785714 0.103058001

x(ft) y(ft) z(ft)

350 0 0

x(ft) y(ft) z(ft)
Conc. At 350 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.1
Width (ft) 111

0.11 0.22 0.33 0.44 0.55 0.66 0.77 0.88 0.99 1.1
111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
55.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-55.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-111 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0 0.5 1 1.5
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.000

0.000

0.001

0.010

0.100

1.000

0 0.2 0.4 0.6 0.8 1 1.2distance

co
nc

Model
Output

Field
Data

Page 11



Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) TW-5

Sample Date 4/25/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 165

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 16.5

Transverse Dispersivity Ay ft 1.7

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 93

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\TW-5.xls
TW-5.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 450.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Toluene

Source Concentration (mg/l) mg/l 8.5

Lambda (per day) day -1 0.024684932

KOC 130

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.99E-12 165 96

Sim 2 - Toluene 1 1 0.00E+00 165 15.4

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\TW-5.xls
TW-5.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

450 1.65E+01 1.65E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

165 0 0

x(ft) y(ft) z(ft)
Conc. At 165 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 96
Width (ft) 93

9.6 19.2 28.8 38.4 48 57.6 67.2 76.8 86.4 96
93 0.000 0.000 0.000 0.003 0.005 0.004 0.002 0.001 0.000 0.000

46.5 185.830 107.493 55.448 24.327 8.877 2.657 0.647 0.127 0.020 0.003
0 253.529 160.455 86.609 39.106 14.562 4.426 1.090 0.216 0.034 0.004

-46.5 185.830 107.493 55.448 24.327 8.877 2.657 0.647 0.127 0.020 0.003
-93 0.000 0.000 0.000 0.003 0.005 0.004 0.002 0.001 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Toluene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

9 1.65E+01 1.65E+00 1.00E-04 0.02468493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 130 5.00E-03 4.198928571 0.057157438

x(ft) y(ft) z(ft)

165 0 0

x(ft) y(ft) z(ft)
Conc. At 165 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 15.4
Width (ft) 93

1.54 3.08 4.62 6.16 7.7 9.24 10.78 12.32 13.86 15.4
93 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

46.5 6.438 4.799 3.669 2.847 2.229 1.754 1.385 1.095 0.867 0.685
0 6.851 5.556 4.502 3.645 2.947 2.381 1.920 1.546 1.242 0.996

-46.5 6.438 4.799 3.669 2.847 2.229 1.754 1.385 1.095 0.867 0.685
-93 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) TW-8

Sample Date 4/25/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 465

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 46.5

Transverse Dispersivity Ay ft 4.7

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 81
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.4800

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 2.1

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant Chrysene

Source Concentration (mg/l) mg/l 0.2

Lambda (per day) day -1 0.000345205

KOC 490000

Sim 4
Contaminant Naphthalene

Source Concentration (mg/l) mg/l 22

Lambda (per day) day -1 0.002684932

KOC 950

Sim 5
Contaminant Pyrene

Source Concentration (mg/l) mg/l 0.5

Lambda (per day) day -1 0.000191781

KOC 68000

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 0.00E+00 465 88

Sim 2 - Ethylbenzene 0.7 0.7 0.00E+00 465 16

Sim 3 - Chrysene 0.0019 0.0019 0.00E+00 465 1.2

Sim 4 - Naphthalene 0.1 0.1 0.00E+00 465 29

Sim 5 - Pyrene 0.13 0.13 0.00E+00 465 1

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 4.65E+01 4.65E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

465 0 0

x(ft) y(ft) z(ft)
Conc. At 465 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 88
Width (ft) 81

8.8 17.6 26.4 35.2 44 52.8 61.6 70.4 79.2 88
81 0.000 0.002 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001

40.5 0.242 0.172 0.122 0.084 0.056 0.035 0.021 0.012 0.006 0.003
0 0.284 0.223 0.167 0.119 0.080 0.051 0.031 0.018 0.009 0.005

-40.5 0.242 0.172 0.122 0.084 0.056 0.035 0.021 0.012 0.006 0.003
-81 0.000 0.002 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 4.65E+01 4.65E+00 1.00E-04 0.0030411 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

465 0 0

x(ft) y(ft) z(ft)
Conc. At 465 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 16
Width (ft) 81

1.6 3.2 4.8 6.4 8 9.6 11.2 12.8 14.4 16
81 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.002 0.003 0.004

40.5 1.563 1.391 1.229 1.088 0.964 0.856 0.759 0.673 0.597 0.527
0 1.574 1.450 1.332 1.221 1.115 1.015 0.921 0.833 0.751 0.674

-40.5 1.563 1.391 1.229 1.088 0.964 0.856 0.759 0.673 0.597 0.527
-81 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.002 0.003 0.004

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Chrysene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 4.65E+01 4.65E+00 1.00E-04 0.00034521 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 490000 5.00E-03 12058.5 1.9903E-05

x(ft) y(ft) z(ft)

465 0 0

x(ft) y(ft) z(ft)
Conc. At 465 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.2
Width (ft) 81

0.12 0.24 0.36 0.48 0.6 0.72 0.84 0.96 1.08 1.2
81 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

40.5 0.096 0.071 0.051 0.035 0.023 0.014 0.008 0.005 0.002 0.001
0 0.096 0.071 0.051 0.035 0.023 0.014 0.008 0.005 0.002 0.001

-40.5 0.096 0.071 0.051 0.035 0.023 0.014 0.008 0.005 0.002 0.001
-81 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by: Allison Jelinek

Contaminant: Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

22 4.65E+01 4.65E+00 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

465 0 0

x(ft) y(ft) z(ft)
Conc. At 465 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 29
Width (ft) 81

2.9 5.8 8.7 11.6 14.5 17.4 20.3 23.2 26.1 29
81 0.000 0.000 0.002 0.006 0.009 0.010 0.009 0.007 0.004 0.002

40.5 12.326 8.114 5.186 3.196 1.884 1.056 0.559 0.280 0.131 0.058
0 12.756 8.994 6.068 3.898 2.375 1.366 0.741 0.377 0.180 0.080

-40.5 12.326 8.114 5.186 3.196 1.884 1.056 0.559 0.280 0.131 0.058
-81 0.000 0.000 0.002 0.006 0.009 0.010 0.009 0.007 0.004 0.002

Field Data: Centerline CoConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Pyrene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 4.65E+01 4.65E+00 1.00E-04 0.00019178 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 68000 5.00E-03 1674.285714 0.000143345

x(ft) y(ft) z(ft)

465 0 0

x(ft) y(ft) z(ft)
Conc. At 465 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1
Width (ft) 179

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
179 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
89.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.273 0.253 0.234 0.216 0.198 0.181 0.164 0.149 0.134 0.120

-89.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-179 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) TW-10

Sample Date 4/27/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 525

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 52.5

Transverse Dispersivity Ay ft 5.3

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 134
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 9.2000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 3.2

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant MTBE

Source Concentration (mg/l) mg/l 84

Lambda (per day) day -1 0.00189863

KOC 12

Sim 4
Contaminant Toluene

Source Concentration (mg/l) mg/l 24

Lambda (per day) day -1 0.024684932

KOC 130

Sim 5
Contaminant Total Xylenes

Source Concentration (mg/l) mg/l 20

Lambda (per day) day -1 0.001890411

KOC 350

Sim 6
Contaminant Chrysene

Source Concentration (mg/l) mg/l 0.18

Lambda (per day) day -1 0.000345205

KOC 490000

Sim 7

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 12

Lambda (per day) day -1 0.002684932

KOC 950

Sim 8

Contaminant Pyrene

Source Concentration (mg/l) mg/l 0

Lambda (per day) day -1 0.000191781

KOC 68000

Sim 9

Contaminant Ethylene Dibromide

Source Concentration (mg/l) mg/l 0.000089

Lambda (per day) day -1 0.005780822

KOC 54
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 0.00E+00 525 125

Sim 2 - Ethylbenzene 0.7 0.7 0.00E+00 525 23

Sim 3 - MTBE 0.02 0.02 0.00E+00 525 186

Sim 4 - Toluene 1 1 0.00E+00 525 37

Sim 5 - Total Xylenes 10 10 0.00E+00 525 7.1

Sim 6 - Chrysene 0.0019 0.0019 0.00E+00 525 1.2

Sim 7 - Naphthalene 0.1 0.1 0.00E+00 525 27.6

Sim 8 - Pyrene 0.13 0.13 0.00E+00 525 1

Sim 9 - Ethylene Dibromide 0.00005 0.00005 0.00E+00 525 14.3

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

9 5.25E+01 5.25E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

525 0 0

x(ft) y(ft) z(ft)
Conc. At 525 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 125
Width (ft) 134

12.5 25 37.5 50 62.5 75 87.5 100 112.5 125
134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
67 0.343 0.511 0.438 0.300 0.177 0.091 0.042 0.017 0.006 0.002
0 4.982 3.472 2.209 1.274 0.662 0.310 0.130 0.049 0.016 0.005

-67 0.343 0.511 0.438 0.300 0.177 0.091 0.042 0.017 0.006 0.002
-134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

3 5.25E+01 5.25E+00 1.00E-04 0.0030411 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

525 0 0

x(ft) y(ft) z(ft)
Conc. At 525 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 23
Width (ft) 134

2.3 4.6 6.9 9.2 11.5 13.8 16.1 18.4 20.7 23
134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
67 0.001 0.015 0.042 0.068 0.087 0.098 0.103 0.103 0.099 0.092
0 2.325 2.075 1.842 1.626 1.427 1.244 1.078 0.928 0.793 0.672

-67 0.001 0.015 0.042 0.068 0.087 0.098 0.103 0.103 0.099 0.092
-134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration
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Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

84 5.25E+01 5.25E+00 1.00E-04 0.00189863 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

525 0 0

x(ft) y(ft) z(ft)
Conc. At 525 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 186
Width (ft) 134

18.6 37.2 55.8 74.4 93 111.6 130.2 148.8 167.4 186
134 0.000 0.000 0.005 0.015 0.020 0.018 0.011 0.006 0.002 0.001
67 5.466 6.451 4.935 3.093 1.660 0.772 0.312 0.110 0.034 0.009
0 48.831 32.732 19.663 10.552 5.043 2.137 0.799 0.263 0.076 0.019

-67 5.466 6.451 4.935 3.093 1.660 0.772 0.312 0.110 0.034 0.009
-134 0.000 0.000 0.005 0.015 0.020 0.018 0.011 0.006 0.002 0.001

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by: Allison Jelinek

Contaminant: Toluene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

24 5.25E+01 5.25E+00 1.00E-04 0.02468493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 130 5.00E-03 4.198928571 0.057157438

x(ft) y(ft) z(ft)

525 0 0

x(ft) y(ft) z(ft)
Conc. At 525 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 37
Width (ft) 134

3.7 7.4 11.1 14.8 18.5 22.2 25.9 29.6 33.3 37
134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
67 0.056 0.347 0.547 0.601 0.566 0.492 0.408 0.326 0.255 0.195
0 17.555 12.918 9.490 6.957 5.087 3.705 2.688 1.939 1.391 0.991

-67 0.056 0.347 0.547 0.601 0.566 0.492 0.408 0.326 0.255 0.195
-134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CoConcentration
Distance from Source

0.000

Point Concentration
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SPREADSHEET APPLICATION OF 
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MULTIDIMENSIONAL TRANSPORT OF A 
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P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Total Xylenes

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

20 5.25E+01 5.25E+00 1.00E-04 0.00189041 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 350 5.00E-03 9.6125 0.02496749

x(ft) y(ft) z(ft)

525 0 0

x(ft) y(ft) z(ft)
Conc. At 525 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 7.1
Width (ft) 177

0.71 1.42 2.13 2.84 3.55 4.26 4.97 5.68 6.39 7.1
177 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
88.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 14.562 14.008 13.465 12.933 12.412 11.902 11.404 10.917 10.441 9.977

-88.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-177 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Chrysene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 5.25E+01 5.25E+00 1.00E-04 0.00034521 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 490000 5.00E-03 12058.5 1.9903E-05

x(ft) y(ft) z(ft)

525 0 0

x(ft) y(ft) z(ft)
Conc. At 525 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.2
Width (ft) 134

0.12 0.24 0.36 0.48 0.6 0.72 0.84 0.96 1.08 1.2
134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
67 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.087 0.067 0.049 0.034 0.023 0.015 0.009 0.005 0.003 0.002

-67 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration
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SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

12 5.25E+01 5.25E+00 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

525 0 0

x(ft) y(ft) z(ft)
Conc. At 525 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 27.6
Width (ft) 134

2.76 5.52 8.28 11.04 13.8 16.56 19.32 22.08 24.84 27.6
134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
67 0.006 0.067 0.128 0.146 0.132 0.104 0.073 0.047 0.028 0.016
0 7.186 5.277 3.744 2.557 1.675 1.050 0.628 0.358 0.194 0.100

-67 0.006 0.067 0.128 0.146 0.132 0.104 0.073 0.047 0.028 0.016
-134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration
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SPREADSHEET APPLICATION OF 
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MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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SIM 8

ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Pyrene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 5.25E+01 5.25E+00 1.00E-04 0.00019178 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 68000 5.00E-03 1674.285714 0.000143345

x(ft) y(ft) z(ft)

525 0 0

x(ft) y(ft) z(ft)
Conc. At 525 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1
Width (ft) 134

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
67 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-67 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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SIM 9

ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylene Dibromide

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 5.25E+01 5.25E+00 1.00E-04 0.00578082 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 54 5.00E-03 2.328785714 0.103058001

x(ft) y(ft) z(ft)

525 0 0

x(ft) y(ft) z(ft)
Conc. At 525 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 14.3
Width (ft) 134

1.43 2.86 4.29 5.72 7.15 8.58 10.01 11.44 12.87 14.3
134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
67 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

-67 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-134 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) MW-31

Sample Date 4/26/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 775

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 77.5

Transverse Dispersivity Ay ft 7.8

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 116

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-31.xls
MW-31.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 2.6000

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 0.00E+00 775 132

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-31.xls
MW-31.xls

Page 2 of 3



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

3 7.75E+01 7.75E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

775 0 0

x(ft) y(ft) z(ft)
Conc. At 775 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 132
Width (ft) 116

13.2 26.4 39.6 52.8 66 79.2 92.4 105.6 118.8 132
116 0.000 0.001 0.003 0.005 0.005 0.005 0.003 0.002 0.001 0.000
58 0.411 0.361 0.267 0.179 0.110 0.062 0.032 0.015 0.007 0.003
0 1.425 1.028 0.685 0.423 0.243 0.129 0.064 0.029 0.012 0.005

-58 0.411 0.361 0.267 0.179 0.110 0.062 0.032 0.015 0.007 0.003
-116 0.000 0.001 0.003 0.005 0.005 0.005 0.003 0.002 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) MW-32

Sample Date 4/26/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 565

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 56.5

Transverse Dispersivity Ay ft 5.7

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 120

Length of Grid Dimension ft 1

Width of Grid Dimension ft 84

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-32.xls
MW-32.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.4200

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 1.1

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant Toluene

Source Concentration (mg/l) mg/l 4.6

Lambda (per day) day -1 0.024684932

KOC 130

Sim 4
Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.12

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 4-months)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 0.00E+00 565 93

Sim 2 - Ethylbenzene 0.7 0.7 0.00E+00 565 5.2

Sim 3 - Toluene 1 1 0.00E+00 565 19

Sim 4 - Naphthalene 0.1 0.1 0.00E+00 565 1

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-32.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 5.65E+01 5.65E+00 1.00E-04 0.0009589 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

565 0 0

x(ft) y(ft) z(ft)
Conc. At 565 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 93
Width (ft) 84

9.3 18.6 27.9 37.2 46.5 55.8 65.1 74.4 83.7 93
84 0.000 0.002 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001
42 0.193 0.138 0.100 0.070 0.047 0.031 0.019 0.011 0.006 0.003
0 0.247 0.195 0.147 0.106 0.072 0.047 0.029 0.017 0.009 0.005

-42 0.193 0.138 0.100 0.070 0.047 0.031 0.019 0.011 0.006 0.003
-84 0.000 0.002 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration
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SPREADSHEET APPLICATION OF 
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MULTIDIMENSIONAL TRANSPORT OF A 
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P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 5.65E+01 5.65E+00 1.00E-04 0.0030411 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

565 0 0

x(ft) y(ft) z(ft)
Conc. At 565 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 5.2
Width (ft) 84

0.52 1.04 1.56 2.08 2.6 3.12 3.64 4.16 4.68 5.2
84 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
42 0.870 0.841 0.806 0.770 0.735 0.702 0.672 0.644 0.618 0.594
0 0.870 0.850 0.830 0.810 0.790 0.771 0.752 0.733 0.715 0.697

-42 0.870 0.841 0.806 0.770 0.735 0.702 0.672 0.644 0.618 0.594
-84 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Toluene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

5 5.65E+01 5.65E+00 1.00E-04 0.02468493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 130 5.00E-03 4.198928571 0.057157438

x(ft) y(ft) z(ft)

565 0 0

x(ft) y(ft) z(ft)
Conc. At 565 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 19
Width (ft) 84

1.9 3.8 5.7 7.6 9.5 11.4 13.3 15.2 17.1 19
84 0.000 0.000 0.000 0.000 0.001 0.003 0.004 0.006 0.008 0.010
42 3.759 2.997 2.434 2.003 1.664 1.390 1.165 0.980 0.826 0.697
0 3.924 3.371 2.895 2.485 2.133 1.830 1.569 1.344 1.151 0.984

-42 3.759 2.997 2.434 2.003 1.664 1.390 1.165 0.980 0.826 0.697
-84 0.000 0.000 0.000 0.000 0.001 0.003 0.004 0.006 0.008 0.010

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00

1.00

2.00

3.00

4.00

5.00

0 5 10 15 20
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.100

1.000

10.000

0 5 10 15 20distance

co
nc

Model
Output

Field
Data

MW-32.xls
SIM 3



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by: Allison Jelinek

Contaminant: Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 5.65E+01 5.65E+00 1.00E-04 0.00268493 100 15 120
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

565 0 0

x(ft) y(ft) z(ft)
Conc. At 565 0 0

at 120 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1
Width (ft) 84

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
84 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
42 0.094 0.093 0.092 0.091 0.091 0.090 0.089 0.088 0.087 0.086
0 0.094 0.093 0.092 0.091 0.091 0.090 0.089 0.088 0.087 0.086

-42 0.094 0.093 0.092 0.091 0.091 0.090 0.089 0.088 0.087 0.086
-84 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CoConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/8/2005

Generic Input Parameters

Source Identification (or Well ID) MW-38

Sample Date 4/26/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51.6

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.1100

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.09E-01 1 310

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix H_ Fate and Transport Modeling Procedures\Border Wells\MW-
38_REV.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/8/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 310
Width (ft) 51.6

31 62 93 124 155 186 217 248 279 310
51.6 0.002 0.005 0.005 0.005 0.004 0.004 0.003 0.002 0.002 0.001
25.8 0.081 0.060 0.045 0.033 0.025 0.018 0.013 0.010 0.007 0.005
0 0.081 0.060 0.045 0.033 0.025 0.018 0.013 0.010 0.007 0.005

-25.8 0.081 0.060 0.045 0.033 0.025 0.018 0.013 0.010 0.007 0.005
-51.6 0.002 0.005 0.005 0.005 0.004 0.004 0.003 0.002 0.002 0.001

Field Data: Centerline CConcentration
Distance from Source

0.109

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/8/2005

Generic Input Parameters

Source Identification (or Well ID) MW-39

Sample Date 4/26/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 49.9

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.0080

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 7.92E-03 1 48.6

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix H_ Fate and Transport Modeling Procedures\Border Wells\MW-
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/8/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 48.6
Width (ft) 49.9

4.86 9.72 14.58 19.44 24.3 29.16 34.02 38.88 43.74 48.6
49.9 0.005 0.004 0.004 0.004 0.004 0.003 0.003 0.003 0.003 0.003
24.95 0.008 0.007 0.007 0.007 0.006 0.006 0.006 0.005 0.005 0.005

0 0.008 0.007 0.007 0.007 0.006 0.006 0.006 0.005 0.005 0.005
-24.95 0.008 0.007 0.007 0.007 0.006 0.006 0.006 0.005 0.005 0.005
-49.9 0.005 0.004 0.004 0.004 0.004 0.003 0.003 0.003 0.003 0.003

Field Data: Centerline CConcentration
Distance from Source

0.008

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/8/2005

Generic Input Parameters

Source Identification (or Well ID) MW-40

Sample Date 4/26/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 50

Chemical Specific Input Parameters

Sim 1

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.15

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Naphthalene 0.1 0.1 1.15E-01 1 1.6

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix H_ Fate and Transport Modeling Procedures\Border Wells\MW-
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/8/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00268493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1.6
Width (ft) 50

0.16 0.32 0.48 0.64 0.8 0.96 1.12 1.28 1.44 1.6
50 0.072 0.069 0.066 0.063 0.061 0.058 0.056 0.053 0.051 0.049
25 0.144 0.138 0.132 0.127 0.121 0.116 0.111 0.107 0.102 0.098
0 0.144 0.138 0.132 0.127 0.121 0.116 0.111 0.107 0.102 0.098

-25 0.144 0.138 0.132 0.127 0.121 0.116 0.111 0.107 0.102 0.098
-50 0.072 0.069 0.066 0.063 0.061 0.058 0.056 0.053 0.051 0.049

Field Data: Centerline CConcentration
Distance from Source

0.115

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-41

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 52

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-41.xls
S-41.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.0650

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.53

Lambda (per day) day -1 0.00189863

KOC 12

Sim 3

Contaminant 1,2-Dichloroethane

Source Concentration (mg/l) mg/l 0.05

Lambda (per day) day -1 0.001890411

KOC 38

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 6.44E-02 1 255

Sim 2 - MTBE 0.02 0.02 5.25E-01 1 318

Sim 3 - 1,2-Dichloroethane 0.005 0.005 4.92E-02 1 146

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 255
Width (ft) 52

25.5 51 76.5 102 127.5 153 178.5 204 229.5 255
52 0.000 0.001 0.002 0.002 0.002 0.002 0.002 0.001 0.001 0.001
26 0.051 0.040 0.031 0.024 0.019 0.015 0.012 0.009 0.007 0.005
0 0.051 0.040 0.031 0.024 0.019 0.015 0.012 0.009 0.007 0.005

-26 0.051 0.040 0.031 0.024 0.019 0.015 0.012 0.009 0.007 0.005
-52 0.000 0.001 0.002 0.002 0.002 0.002 0.002 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.064

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 318
Width (ft) 52

31.8 63.6 95.4 127.2 159 190.8 222.6 254.4 286.2 318
52 0.002 0.011 0.015 0.015 0.014 0.011 0.009 0.007 0.006 0.004
26 0.383 0.276 0.200 0.144 0.104 0.075 0.054 0.039 0.028 0.020
0 0.383 0.276 0.200 0.144 0.104 0.075 0.054 0.039 0.028 0.020

-26 0.383 0.276 0.200 0.144 0.104 0.075 0.054 0.039 0.028 0.020
-52 0.002 0.011 0.015 0.015 0.014 0.011 0.009 0.007 0.006 0.004

Field Data: Centerline CConcentration
Distance from Source

0.525

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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SIM 3

ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant 1,2-Dichloroethane

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00189041 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 38 5.00E-03 1.935071429 0.124026429

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 146
Width (ft) 52

14.6 29.2 43.8 58.4 73 87.6 102.2 116.8 131.4 146
52 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001
26 0.040 0.032 0.026 0.021 0.016 0.013 0.011 0.008 0.007 0.005
0 0.040 0.032 0.026 0.021 0.016 0.013 0.011 0.008 0.007 0.005

-26 0.040 0.032 0.026 0.021 0.016 0.013 0.011 0.008 0.007 0.005
-52 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.049

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-44

Sample Date 4/21/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 55

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-44.xls
S-44.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 2.1000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.034

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 2.08E+00 1 614

Sim 2 - MTBE 0.02 0.02 3.37E-02 1 49.5

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-44.xls
S-44.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 614
Width (ft) 55

61.4 122.8 184.2 245.6 307 368.4 429.8 491.2 552.6 614
55 0.000 0.000 0.002 0.002 0.002 0.002 0.001 0.001 0.001 0.000

27.5 1.158 0.639 0.353 0.194 0.107 0.059 0.033 0.018 0.010 0.005
0 1.158 0.639 0.353 0.194 0.107 0.059 0.033 0.018 0.010 0.005

-27.5 1.158 0.639 0.353 0.194 0.107 0.059 0.033 0.018 0.010 0.005
-55 0.000 0.000 0.002 0.002 0.002 0.002 0.001 0.001 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

2.080

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 49.5
Width (ft) 179

4.95 9.9 14.85 19.8 24.75 29.7 34.65 39.6 44.55 49.5
179 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
89.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.032 0.031 0.029 0.028 0.026 0.025 0.024 0.023 0.022 0.020

-89.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-179 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.034

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00
0.01
0.01
0.02
0.02
0.03
0.03
0.04

0 20 40 60
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.010

0.100

1.000

0 10 20 30 40 50 60distance

co
nc

Model
Output

Field
Data

S-44.xls
SIM 2



Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-51

Sample Date 4/19/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 54

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-51.xls
S-51.xls

Page 1 of 4



Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.5900

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 1.9

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 5.84E-01 1 483

Sim 2 - MTBE 0.02 0.02 1.88E+00 1 443

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-51.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 483
Width (ft) 54

48.3 96.6 144.9 193.2 241.5 289.8 338.1 386.4 434.7 483
54 0.000 0.000 0.001 0.002 0.002 0.002 0.001 0.001 0.001 0.001
27 0.370 0.231 0.145 0.091 0.057 0.036 0.022 0.014 0.009 0.005
0 0.370 0.231 0.145 0.091 0.057 0.036 0.022 0.014 0.009 0.005

-27 0.370 0.231 0.145 0.091 0.057 0.036 0.022 0.014 0.009 0.005
-54 0.000 0.000 0.001 0.002 0.002 0.002 0.001 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.584

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 443
Width (ft) 179

44.3 88.6 132.9 177.2 221.5 265.8 310.1 354.4 398.7 443
179 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
89.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 1.207 0.767 0.487 0.310 0.197 0.125 0.079 0.050 0.032 0.020

-89.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-179 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

1.881

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-52

Sample Date 4/19/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 53

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-52.xls
S-52.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.2300

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 1.2

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 2.28E-01 1 386

Sim 2 - MTBE 0.02 0.02 1.19E+00 1 398

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-52.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 386
Width (ft) 53

38.6 77.2 115.8 154.4 193 231.6 270.2 308.8 347.4 386
53 0.000 0.001 0.002 0.002 0.002 0.002 0.002 0.001 0.001 0.001

26.5 0.158 0.109 0.075 0.052 0.035 0.024 0.017 0.012 0.008 0.005
0 0.158 0.109 0.075 0.052 0.035 0.024 0.017 0.012 0.008 0.005

-26.5 0.158 0.109 0.075 0.052 0.035 0.024 0.017 0.012 0.008 0.005
-53 0.000 0.001 0.002 0.002 0.002 0.002 0.002 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.228

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 398
Width (ft) 53

39.8 79.6 119.4 159.2 199 238.8 278.6 318.4 358.2 398
53 0.000 0.005 0.009 0.011 0.010 0.009 0.007 0.005 0.004 0.003

26.5 0.798 0.531 0.353 0.235 0.156 0.104 0.069 0.046 0.031 0.020
0 0.798 0.531 0.353 0.235 0.156 0.104 0.069 0.046 0.031 0.020

-26.5 0.798 0.531 0.353 0.235 0.156 0.104 0.069 0.046 0.031 0.020
-53 0.000 0.005 0.009 0.011 0.010 0.009 0.007 0.005 0.004 0.003

Field Data: Centerline CConcentration
Distance from Source

1.188

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-226

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 100

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 10

Transverse Dispersivity Ay ft 1.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 133

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Border Wells\S-226.xls
S-226.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 91.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 1.2

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant Toluene

Source Concentration (mg/l) mg/l 6.1

Lambda (per day) day -1 0.024684932

KOC 130

Sim 4

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 1.2

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 3.73E+01 100 1058

Sim 2 - Ethylbenzene 0.7 0.7 5.94E-03 100 10.2

Sim 3 - Toluene 1 1 4.72E-07 100 11.1

Sim 4 - Naphthalene 0.1 0.1 5.72E-06 100 20.3

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

91 1.00E+01 1.00E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

100 0 0

x(ft) y(ft) z(ft)
Conc. At 100 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1058
Width (ft) 133

105.8 211.6 317.4 423.2 529 634.8 740.6 846.4 952.2 1058
133 0.000 0.000 0.003 0.005 0.004 0.003 0.002 0.001 0.001 0.000
66.5 4.552 2.921 1.381 0.599 0.250 0.103 0.041 0.017 0.007 0.002
0 35.451 13.618 5.135 1.921 0.717 0.268 0.100 0.038 0.014 0.005

-66.5 4.552 2.921 1.381 0.599 0.250 0.103 0.041 0.017 0.007 0.002
-133 0.000 0.000 0.003 0.005 0.004 0.003 0.002 0.001 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

37.336

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E+01 1.00E+00 1.00E-04 0.0030411 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

100 0 0

x(ft) y(ft) z(ft)
Conc. At 100 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 10.2
Width (ft) 133

1.02 2.04 3.06 4.08 5.1 6.12 7.14 8.16 9.18 10.2
133 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
66.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 1.137 1.077 1.020 0.966 0.915 0.867 0.821 0.778 0.737 0.698

-66.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-133 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.006

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Toluene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

6 1.00E+01 1.00E+00 1.00E-04 0.02468493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 130 5.00E-03 4.198928571 0.057157438

x(ft) y(ft) z(ft)

100 0 0

x(ft) y(ft) z(ft)
Conc. At 100 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 11.1
Width (ft) 133

1.11 2.22 3.33 4.44 5.55 6.66 7.77 8.88 9.99 11.1
133 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
66.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 5.086 4.241 3.536 2.948 2.458 2.050 1.709 1.425 1.188 0.991

-66.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-133 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E+01 1.00E+00 1.00E-04 0.00268493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

100 0 0

x(ft) y(ft) z(ft)
Conc. At 100 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 20.3
Width (ft) 133

2.03 4.06 6.09 8.12 10.15 12.18 14.21 16.24 18.27 20.3
133 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
66.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.936 0.730 0.569 0.444 0.346 0.270 0.210 0.164 0.128 0.100

-66.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-133 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-43

Sample Date 4/21/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1500

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 150

Transverse Dispersivity Ay ft 15.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 227

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-43.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.9400

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 5.50E-05 1500 728

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.50E+02 1.50E+01 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1500 0 0

x(ft) y(ft) z(ft)
Conc. At 1500 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 728
Width (ft) 227

72.8 145.6 218.4 291.2 364 436.8 509.6 582.4 655.2 728
227 0.000 0.002 0.004 0.005 0.005 0.005 0.004 0.003 0.002 0.002

113.5 0.055 0.070 0.057 0.041 0.028 0.019 0.013 0.009 0.006 0.004
0 0.455 0.237 0.135 0.080 0.049 0.030 0.019 0.012 0.008 0.005

-113.5 0.055 0.070 0.057 0.041 0.028 0.019 0.013 0.009 0.006 0.004
-227 0.000 0.002 0.004 0.005 0.005 0.005 0.004 0.003 0.002 0.002

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-47I

Sample Date 4/21/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 565

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 56.5

Transverse Dispersivity Ay ft 5.7

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 62

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-47I.xls
S-47I.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.092

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - MTBE 0.02 0.02 7.11E-04 565 170

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 5.65E+01 5.65E+00 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

565 0 0

x(ft) y(ft) z(ft)
Conc. At 565 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 170
Width (ft) 62

17 34 51 68 85 102 119 136 153 170
62 0.016 0.019 0.020 0.019 0.017 0.016 0.014 0.013 0.012 0.010
31 0.074 0.060 0.050 0.042 0.036 0.031 0.027 0.023 0.020 0.017
0 0.081 0.071 0.061 0.052 0.044 0.038 0.032 0.027 0.023 0.020

-31 0.074 0.060 0.050 0.042 0.036 0.031 0.027 0.023 0.020 0.017
-62 0.016 0.019 0.020 0.019 0.017 0.016 0.014 0.013 0.012 0.010

Field Data: Centerline CConcentration
Distance from Source

0.001

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-98

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 54

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Offsite Wells\S-98.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.5800

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.11

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 5.74E-01 1 491

Sim 2 - Naphthalene 0.1 0.1 8.43E-02 1 <1

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Offsite Wells\S-98.xls
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 491
Width (ft) 54

49.1 98.2 147.3 196.4 245.5 294.6 343.7 392.8 441.9 491
54 0.000 0.000 0.001 0.002 0.002 0.002 0.001 0.001 0.001 0.001
27 0.360 0.224 0.139 0.087 0.054 0.033 0.021 0.013 0.008 0.005
0 0.360 0.224 0.139 0.087 0.054 0.033 0.021 0.013 0.008 0.005

-27 0.360 0.224 0.139 0.087 0.054 0.033 0.021 0.013 0.008 0.005
-54 0.000 0.000 0.001 0.002 0.002 0.002 0.001 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.574

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.00268493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1
Width (ft) 54

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
54 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
27 0.107 0.104 0.102 0.099 0.096 0.094 0.091 0.089 0.087 0.084
0 0.107 0.104 0.102 0.099 0.096 0.094 0.091 0.089 0.087 0.084

-27 0.107 0.104 0.102 0.099 0.096 0.094 0.091 0.089 0.087 0.084
-54 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.084

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-99

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 53

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Offsite Wells\S-99.xls
S-99.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.2000

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.98E-01 1 381

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 381
Width (ft) 53

38.1 76.2 114.3 152.4 190.5 228.6 266.7 304.8 342.9 381
53 0.000 0.001 0.002 0.002 0.002 0.002 0.001 0.001 0.001 0.001

26.5 0.138 0.096 0.066 0.046 0.032 0.022 0.015 0.010 0.007 0.005
0 0.138 0.096 0.066 0.046 0.032 0.022 0.015 0.010 0.007 0.005

-26.5 0.138 0.096 0.066 0.046 0.032 0.022 0.015 0.010 0.007 0.005
-53 0.000 0.001 0.002 0.002 0.002 0.002 0.001 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.198

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16

0 200 400 600
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.001

0.010

0.100

1.000

0 100 200 300 400 500distance

co
nc

Model
Output

Field
Data

S-99.xls
SIM 1



Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-101

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 54

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Offsite Wells\S-101.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 1.4000

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.39E+00 1 582

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 582
Width (ft) 54

58.2 116.4 174.6 232.8 291 349.2 407.4 465.6 523.8 582
54 0.000 0.002 0.004 0.005 0.004 0.003 0.002 0.001 0.001 0.001
27 0.797 0.453 0.258 0.147 0.084 0.048 0.027 0.015 0.009 0.005
0 0.797 0.453 0.258 0.147 0.084 0.048 0.027 0.015 0.009 0.005

-27 0.797 0.453 0.258 0.147 0.084 0.048 0.027 0.015 0.009 0.005
-54 0.000 0.002 0.004 0.005 0.004 0.003 0.002 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

1.387

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-117

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 375

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 37.5

Transverse Dispersivity Ay ft 3.8

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 172

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-117.xls
S-117.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 8.8000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.1

Lambda (per day) day -1 0.00189863

KOC 12

Sim 3

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.36

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 3.38E-01 375 887

Sim 2 - MTBE 0.02 0.02 3.38E-03 375 180

Sim 3 - Naphthalene 0.1 0.1 3.06E-13 375 17.6

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

9 3.75E+01 3.75E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

375 0 0

x(ft) y(ft) z(ft)
Conc. At 375 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 887
Width (ft) 172

88.7 177.4 266.1 354.8 443.5 532.2 620.9 709.6 798.3 887
172 0.000 0.001 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001
86 0.366 0.372 0.246 0.144 0.079 0.042 0.022 0.012 0.006 0.003
0 4.265 1.910 0.868 0.402 0.189 0.090 0.043 0.021 0.010 0.005

-86 0.366 0.372 0.246 0.144 0.079 0.042 0.022 0.012 0.006 0.003
-172 0.000 0.001 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.338

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 3.75E+01 3.75E+00 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

375 0 0

x(ft) y(ft) z(ft)
Conc. At 375 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 180
Width (ft) 172

18 36 54 72 90 108 126 144 162 180
172 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
86 0.000 0.001 0.002 0.003 0.004 0.004 0.004 0.004 0.004 0.004
0 0.087 0.075 0.064 0.055 0.046 0.039 0.033 0.028 0.024 0.020

-86 0.000 0.001 0.002 0.003 0.004 0.004 0.004 0.004 0.004 0.004
-172 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.003

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 3.75E+01 3.75E+00 1.00E-04 0.00268493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

375 0 0

x(ft) y(ft) z(ft)
Conc. At 375 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 17.6
Width (ft) 172

1.76 3.52 5.28 7.04 8.8 10.56 12.32 14.08 15.84 17.6
172 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
86 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.317 0.278 0.245 0.215 0.189 0.167 0.146 0.129 0.113 0.100

-86 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-172 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 
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P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-118

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 250

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 25

Transverse Dispersivity Ay ft 2.5

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 112

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-118.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.9200

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.17

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.03E-01 250 592

Sim 2 - MTBE 0.02 0.02 1.73E-02 250 235

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 2.50E+01 2.50E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

250 0 0

x(ft) y(ft) z(ft)
Conc. At 250 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 592
Width (ft) 112

59.2 118.4 177.6 236.8 296 355.2 414.4 473.6 532.8 592
112 0.000 0.002 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001
56 0.207 0.142 0.092 0.058 0.037 0.023 0.014 0.009 0.005 0.003
0 0.568 0.340 0.199 0.116 0.068 0.040 0.024 0.014 0.008 0.005

-56 0.207 0.142 0.092 0.058 0.037 0.023 0.014 0.009 0.005 0.003
-112 0.000 0.002 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.103

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 2.50E+01 2.50E+00 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

250 0 0

x(ft) y(ft) z(ft)
Conc. At 250 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 235
Width (ft) 112

23.5 47 70.5 94 117.5 141 164.5 188 211.5 235
112 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001
56 0.040 0.040 0.035 0.030 0.025 0.021 0.018 0.015 0.012 0.010
0 0.139 0.114 0.093 0.075 0.060 0.049 0.039 0.031 0.025 0.020

-56 0.040 0.040 0.035 0.030 0.025 0.021 0.018 0.015 0.012 0.010
-112 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.017

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-127

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 225

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 22.5

Transverse Dispersivity Ay ft 2.3

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 149
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 15.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 1.7

Lambda (per day) day -1 0.00189863

KOC 12

Sim 3

Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.24

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 2.10E+00 225 908

Sim 2 - MTBE 0.02 0.02 2.18E-01 225 479

Sim 3 - Naphthalene 0.1 0.1 3.34E-10 225 9.8

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

15 2.25E+01 2.25E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

225 0 0

x(ft) y(ft) z(ft)
Conc. At 225 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 908
Width (ft) 149

90.8 181.6 272.4 363.2 454 544.8 635.6 726.4 817.2 908
149 0.000 0.001 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001
74.5 0.804 0.664 0.390 0.208 0.106 0.053 0.026 0.013 0.006 0.003
0 7.036 3.118 1.365 0.601 0.266 0.119 0.054 0.024 0.011 0.005

-74.5 0.804 0.664 0.390 0.208 0.106 0.053 0.026 0.013 0.006 0.003
-149 0.000 0.001 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

2.100

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 2.25E+01 2.25E+00 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

225 0 0

x(ft) y(ft) z(ft)
Conc. At 225 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 479
Width (ft) 149

47.9 95.8 143.7 191.6 239.5 287.4 335.3 383.2 431.1 479
149 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.000
74.5 0.054 0.089 0.083 0.066 0.049 0.036 0.025 0.017 0.012 0.008
0 1.126 0.735 0.471 0.299 0.190 0.120 0.077 0.049 0.031 0.020

-74.5 0.054 0.089 0.083 0.066 0.049 0.036 0.025 0.017 0.012 0.008
-149 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.001 0.000

Field Data: Centerline CConcentration
Distance from Source

0.218

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 2.25E+01 2.25E+00 1.00E-04 0.00268493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

225 0 0

x(ft) y(ft) z(ft)
Conc. At 225 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 9.8
Width (ft) 149

0.98 1.96 2.94 3.92 4.9 5.88 6.86 7.84 8.82 9.8
149 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
74.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.220 0.201 0.184 0.169 0.154 0.141 0.129 0.118 0.108 0.099

-74.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-149 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00

0.05

0.10

0.15

0.20

0.25

0 5 10 15
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.010

0.100

1.000

0 2 4 6 8 10 12distance

co
nc

Model
Output

Field
Data

S-127.xls
SIM 3



Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-173

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 690

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 69

Transverse Dispersivity Ay ft 6.9

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 162

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-173.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.9900

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.14

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 3.95E-03 690 658

Sim 2 - MTBE 0.02 0.02 4.59E-04 690 217

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 6.90E+01 6.90E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

690 0 0

x(ft) y(ft) z(ft)
Conc. At 690 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 658
Width (ft) 162

65.8 131.6 197.4 263.2 329 394.8 460.6 526.4 592.2 658
162 0.000 0.002 0.004 0.005 0.005 0.004 0.004 0.003 0.002 0.001
81 0.097 0.096 0.072 0.050 0.033 0.021 0.014 0.009 0.006 0.004
0 0.577 0.313 0.176 0.102 0.060 0.036 0.022 0.013 0.008 0.005

-81 0.097 0.096 0.072 0.050 0.033 0.021 0.014 0.009 0.006 0.004
-162 0.000 0.002 0.004 0.005 0.005 0.004 0.004 0.003 0.002 0.001

Field Data: Centerline CConcentration
Distance from Source

0.004

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 6.90E+01 6.90E+00 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

690 0 0

x(ft) y(ft) z(ft)
Conc. At 690 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 217
Width (ft) 162

21.7 43.4 65.1 86.8 108.5 130.2 151.9 173.6 195.3 217
162 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001
81 0.004 0.011 0.013 0.014 0.014 0.013 0.012 0.011 0.010 0.009
0 0.120 0.099 0.081 0.065 0.053 0.043 0.035 0.029 0.024 0.020

-81 0.004 0.011 0.013 0.014 0.014 0.013 0.012 0.011 0.010 0.009
-162 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-193

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 53

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-193.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.2200

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 2.18E-01 1 391

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 391
Width (ft) 53

39.1 78.2 117.3 156.4 195.5 234.6 273.7 312.8 351.9 391
53 0.000 0.001 0.002 0.002 0.002 0.002 0.002 0.001 0.001 0.001

26.5 0.151 0.103 0.071 0.048 0.033 0.023 0.016 0.011 0.007 0.005
0 0.151 0.103 0.071 0.048 0.033 0.023 0.016 0.011 0.007 0.005

-26.5 0.151 0.103 0.071 0.048 0.033 0.023 0.016 0.011 0.007 0.005
-53 0.000 0.001 0.002 0.002 0.002 0.002 0.002 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.218

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16

0 200 400 600
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.001

0.010

0.100

1.000

0 100 200 300 400 500distance

co
nc

Model
Output

Field
Data

S-193.xls
SIM 1



Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-194

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 0.1

Transverse Dispersivity Ay ft 0.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 51
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.0160

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.58E-02 1 121

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.00E-01 1.00E-02 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1 0 0

x(ft) y(ft) z(ft)
Conc. At 1 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 121
Width (ft) 51

12.1 24.2 36.3 48.4 60.5 72.6 84.7 96.8 108.9 121
51 0.000 0.001 0.001 0.002 0.002 0.002 0.002 0.001 0.001 0.001

25.5 0.014 0.013 0.011 0.010 0.009 0.008 0.007 0.006 0.006 0.005
0 0.014 0.013 0.011 0.010 0.009 0.008 0.007 0.006 0.006 0.005

-25.5 0.014 0.013 0.011 0.010 0.009 0.008 0.007 0.006 0.006 0.005
-51 0.000 0.001 0.001 0.002 0.002 0.002 0.002 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.016

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-202

Sample Date 4/19/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1125

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 112.5

Transverse Dispersivity Ay ft 11.3

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 214
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 1.4000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.13

Lambda (per day) day -1 0.00189863

KOC 12

Sim 3
Contaminant Toluene

Source Concentration (mg/l) mg/l 1.6

Lambda (per day) day -1 0.024684932

KOC 130

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 4.78E-04 1125 757

Sim 2 - MTBE 0.02 0.02 3.42E-05 1125 206

Sim 3 - Toluene 1 1 2.62E-29 1125 8.2

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.13E+02 1.13E+01 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1125 0 0

x(ft) y(ft) z(ft)
Conc. At 1125 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 757
Width (ft) 214

75.7 151.4 227.1 302.8 378.5 454.2 529.9 605.6 681.3 757
214 0.000 0.001 0.004 0.005 0.005 0.005 0.004 0.003 0.002 0.001
107 0.075 0.093 0.074 0.052 0.034 0.022 0.014 0.009 0.006 0.004
0 0.696 0.351 0.191 0.108 0.063 0.037 0.022 0.013 0.008 0.005

-107 0.075 0.093 0.074 0.052 0.034 0.022 0.014 0.009 0.006 0.004
-214 0.000 0.001 0.004 0.005 0.005 0.005 0.004 0.003 0.002 0.001

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00
0.10
0.20
0.30
0.40
0.50
0.60
0.70
0.80

0 200 400 600 800
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.001

0.010

0.100

1.000

0 200 400 600 800distance

co
nc

Model
Output

Field
Data

S-202.xls
SIM 1



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.13E+02 1.13E+01 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1125 0 0

x(ft) y(ft) z(ft)
Conc. At 1125 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 206
Width (ft) 214

20.6 41.2 61.8 82.4 103 123.6 144.2 164.8 185.4 206
214 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
107 0.000 0.003 0.006 0.007 0.008 0.008 0.008 0.008 0.008 0.007
0 0.112 0.091 0.073 0.059 0.049 0.040 0.034 0.028 0.024 0.020

-107 0.000 0.003 0.006 0.007 0.008 0.008 0.008 0.008 0.008 0.007
-214 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Toluene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 1.13E+02 1.13E+01 1.00E-04 0.02468493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 130 5.00E-03 4.198928571 0.057157438

x(ft) y(ft) z(ft)

1125 0 0

x(ft) y(ft) z(ft)
Conc. At 1125 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 8.2
Width (ft) 214

0.82 1.64 2.46 3.28 4.1 4.92 5.74 6.56 7.38 8.2
214 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
107 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 1.526 1.456 1.388 1.324 1.263 1.205 1.149 1.096 1.045 0.997

-107 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-214 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-203

Sample Date 4/20/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 750

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 75

Transverse Dispersivity Ay ft 7.5

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 212
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.9400

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 17

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 2.57E-03 750 658

Sim 2 - MTBE 0.02 0.02 3.79E-02 750 837

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 7.50E+01 7.50E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

750 0 0

x(ft) y(ft) z(ft)
Conc. At 750 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 658
Width (ft) 212

65.8 131.6 197.4 263.2 329 394.8 460.6 526.4 592.2 658
212 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001
106 0.023 0.041 0.039 0.030 0.022 0.015 0.010 0.007 0.005 0.003
0 0.544 0.295 0.167 0.097 0.058 0.035 0.021 0.013 0.008 0.005

-106 0.023 0.041 0.039 0.030 0.022 0.015 0.010 0.007 0.005 0.003
-212 0.000 0.000 0.000 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.003

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0 200 400 600 800
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.001

0.010

0.100

1.000

0 200 400 600 800distance

co
nc

Model
Output

Field
Data

S-203.xls
SIM 1



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

17 7.50E+01 7.50E+00 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

750 0 0

x(ft) y(ft) z(ft)
Conc. At 750 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 837
Width (ft) 212

83.7 167.4 251.1 334.8 418.5 502.2 585.9 669.6 753.3 837
212 0.000 0.003 0.013 0.019 0.020 0.017 0.013 0.009 0.006 0.004
106 0.549 0.714 0.542 0.352 0.214 0.125 0.072 0.041 0.023 0.013
0 8.107 3.719 1.807 0.910 0.468 0.245 0.129 0.069 0.037 0.020

-106 0.549 0.714 0.542 0.352 0.214 0.125 0.072 0.041 0.023 0.013
-212 0.000 0.003 0.013 0.019 0.020 0.017 0.013 0.009 0.006 0.004

Field Data: Centerline CConcentration
Distance from Source

0.038

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-206

Sample Date 4/19/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1250

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 125

Transverse Dispersivity Ay ft 12.5

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 95

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-206.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.0520

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.076

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 9.59E-06 1250 274

Sim 2 - MTBE 0.02 0.02 1.06E-05 1250 141

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.25E+02 1.25E+01 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1250 0 0

x(ft) y(ft) z(ft)
Conc. At 1250 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 274
Width (ft) 95

27.4 54.8 82.2 109.6 137 164.4 191.8 219.2 246.6 274
95 0.002 0.004 0.005 0.005 0.005 0.005 0.004 0.004 0.003 0.003

47.5 0.024 0.020 0.017 0.014 0.011 0.009 0.008 0.006 0.005 0.004
0 0.042 0.031 0.024 0.018 0.015 0.012 0.009 0.008 0.006 0.005

-47.5 0.024 0.020 0.017 0.014 0.011 0.009 0.008 0.006 0.005 0.004
-95 0.002 0.004 0.005 0.005 0.005 0.005 0.004 0.004 0.003 0.003

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.25E+02 1.25E+01 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

1250 0 0

x(ft) y(ft) z(ft)
Conc. At 1250 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 141
Width (ft) 95

14.1 28.2 42.3 56.4 70.5 84.6 98.7 112.8 126.9 141
95 0.001 0.003 0.005 0.006 0.007 0.008 0.008 0.008 0.007 0.007

47.5 0.039 0.035 0.031 0.028 0.026 0.023 0.021 0.019 0.017 0.015
0 0.069 0.061 0.052 0.045 0.038 0.033 0.029 0.026 0.022 0.020

-47.5 0.039 0.035 0.031 0.028 0.026 0.023 0.021 0.019 0.017 0.015
-95 0.001 0.003 0.005 0.006 0.007 0.008 0.008 0.008 0.007 0.007

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-209

Sample Date 4/22/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 175

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 17.5

Transverse Dispersivity Ay ft 1.8

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 127

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-209.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 7.6000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.077

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 1.66E+00 175 817

Sim 2 - MTBE 0.02 0.02 1.56E-02 175 149

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

8 1.75E+01 1.75E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

175 0 0

x(ft) y(ft) z(ft)
Conc. At 175 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 817
Width (ft) 127

81.7 163.4 245.1 326.8 408.5 490.2 571.9 653.6 735.3 817
127 0.000 0.001 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001
63.5 0.809 0.547 0.309 0.166 0.087 0.045 0.023 0.012 0.006 0.003
0 3.799 1.841 0.874 0.414 0.196 0.093 0.045 0.021 0.010 0.005

-63.5 0.809 0.547 0.309 0.166 0.087 0.045 0.023 0.012 0.006 0.003
-127 0.000 0.001 0.004 0.005 0.005 0.004 0.003 0.002 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

1.658

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 1.75E+01 1.75E+00 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

175 0 0

x(ft) y(ft) z(ft)
Conc. At 175 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 149
Width (ft) 127

14.9 29.8 44.7 59.6 74.5 89.4 104.3 119.2 134.1 149
127 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
63.5 0.002 0.006 0.007 0.008 0.008 0.008 0.007 0.007 0.006 0.006
0 0.067 0.059 0.052 0.045 0.040 0.035 0.030 0.026 0.023 0.020

-63.5 0.002 0.006 0.007 0.008 0.008 0.008 0.007 0.007 0.006 0.006
-127 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.016

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-211

Sample Date 5/2/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 815

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 81.5

Transverse Dispersivity Ay ft 8.2

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 115
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.1500

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant MTBE

Source Concentration (mg/l) mg/l 0.037

Lambda (per day) day -1 0.00189863

KOC 12

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 2.78E-04 815 411

Sim 2 - MTBE 0.02 0.02 5.51E-05 815 71

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 8.15E+01 8.15E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

815 0 0

x(ft) y(ft) z(ft)
Conc. At 815 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 411
Width (ft) 115

41.1 82.2 123.3 164.4 205.5 246.6 287.7 328.8 369.9 411
115 0.001 0.003 0.005 0.005 0.005 0.005 0.004 0.003 0.003 0.002
57.5 0.045 0.037 0.029 0.022 0.017 0.013 0.010 0.007 0.005 0.004
0 0.109 0.074 0.050 0.035 0.025 0.018 0.013 0.009 0.007 0.005

-57.5 0.045 0.037 0.029 0.022 0.017 0.013 0.010 0.007 0.005 0.004
-115 0.001 0.003 0.005 0.005 0.005 0.005 0.004 0.003 0.003 0.002

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 8.15E+01 8.15E+00 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

815 0 0

x(ft) y(ft) z(ft)
Conc. At 815 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 71
Width (ft) 115

7.1 14.2 21.3 28.4 35.5 42.6 49.7 56.8 63.9 71
115 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001
57.5 0.009 0.010 0.011 0.011 0.011 0.011 0.011 0.010 0.010 0.010
0 0.035 0.034 0.032 0.030 0.028 0.026 0.024 0.023 0.021 0.020

-57.5 0.009 0.010 0.011 0.011 0.011 0.011 0.011 0.010 0.010 0.010
-115 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-212

Sample Date 5/2/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 500

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 50

Transverse Dispersivity Ay ft 5.0

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 54

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-212.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Naphthalene

Source Concentration (mg/l) mg/l 0.4500

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Naphthalene 0.1 0.1 2.28E-15 500 24

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 5.00E+01 5.00E+00 1.00E-04 0.00268493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

500 0 0

x(ft) y(ft) z(ft)
Conc. At 500 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 24
Width (ft) 54

2.4 4.8 7.2 9.6 12 14.4 16.8 19.2 21.6 24
54 0.080 0.093 0.090 0.083 0.074 0.066 0.058 0.050 0.044 0.038
27 0.385 0.330 0.282 0.240 0.204 0.173 0.146 0.124 0.105 0.089
0 0.385 0.330 0.283 0.242 0.207 0.178 0.152 0.130 0.112 0.096

-27 0.385 0.330 0.282 0.240 0.204 0.173 0.146 0.124 0.105 0.089
-54 0.080 0.093 0.090 0.083 0.074 0.066 0.058 0.050 0.044 0.038

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-214

Sample Date 4/20/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 625

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 62.5

Transverse Dispersivity Ay ft 6.3

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 141
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.5800

Lambda (per day) day -1 0.000958904

KOC 58

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 3.53E-03 625 580

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 6.25E+01 6.25E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

625 0 0

x(ft) y(ft) z(ft)
Conc. At 625 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 580
Width (ft) 141

58 116 174 232 290 348 406 464 522 580
141 0.000 0.002 0.005 0.005 0.005 0.004 0.004 0.003 0.002 0.001
70.5 0.087 0.078 0.058 0.041 0.028 0.019 0.013 0.008 0.006 0.004
0 0.366 0.214 0.127 0.077 0.048 0.030 0.019 0.012 0.008 0.005

-70.5 0.087 0.078 0.058 0.041 0.028 0.019 0.013 0.008 0.006 0.004
-141 0.000 0.002 0.005 0.005 0.005 0.004 0.004 0.003 0.002 0.001

Field Data: Centerline CConcentration
Distance from Source

0.004

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-215

Sample Date 4/19/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 750

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 75

Transverse Dispersivity Ay ft 7.5

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 273

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-215.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 29.0000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 3.3

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant MTBE

Source Concentration (mg/l) mg/l 51

Lambda (per day) day -1 0.00189863

KOC 12

Sim 4
Contaminant Toluene

Source Concentration (mg/l) mg/l 29

Lambda (per day) day -1 0.024684932

KOC 130

Sim 5
Contaminant Total Xylenes

Source Concentration (mg/l) mg/l 19

Lambda (per day) day -1 0.001890411

KOC 350

Sim 6
Contaminant Naphthalene

Source Concentration (mg/l) mg/l 2.2

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 7.94E-02 750 1144

Sim 2 - Ethylbenzene 0.7 0.7 2.04E-09 750 55

Sim 3 - MTBE 0.02 0.02 1.14E-01 750 987

Sim 4 - Toluene 1 1 2.41E-22 750 48

Sim 5 - Total Xylenes 10 10 2.72E-08 750 25

Sim 6 - Naphthalene 0.1 0.1 1.98E-18 750 56

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

29 7.50E+01 7.50E+00 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

750 0 0

x(ft) y(ft) z(ft)
Conc. At 750 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1144
Width (ft) 273

114.4 228.8 343.2 457.6 572 686.4 800.8 915.2 1029.6 1144
273 0.000 0.000 0.003 0.005 0.005 0.004 0.003 0.002 0.001 0.001

136.5 0.253 0.452 0.339 0.200 0.107 0.054 0.027 0.013 0.006 0.003
0 10.633 3.962 1.594 0.668 0.287 0.125 0.055 0.025 0.011 0.005

-136.5 0.253 0.452 0.339 0.200 0.107 0.054 0.027 0.013 0.006 0.003
-273 0.000 0.000 0.003 0.005 0.005 0.004 0.003 0.002 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.079

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

3 7.50E+01 7.50E+00 1.00E-04 0.0030411 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

750 0 0

x(ft) y(ft) z(ft)
Conc. At 750 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 55
Width (ft) 273

5.5 11 16.5 22 27.5 33 38.5 44 49.5 55
273 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

136.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001
0 2.846 2.454 2.113 1.814 1.552 1.324 1.127 0.957 0.813 0.689

-136.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001
-273 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant MTBE

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

51 7.50E+01 7.50E+00 1.00E-04 0.00189863 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 12 5.00E-03 1.295285714 0.185287306

x(ft) y(ft) z(ft)

750 0 0

x(ft) y(ft) z(ft)
Conc. At 750 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 987
Width (ft) 273

98.7 197.4 296.1 394.8 493.5 592.2 690.9 789.6 888.3 987
273 0.000 0.000 0.003 0.007 0.008 0.008 0.006 0.004 0.003 0.002

136.5 0.321 0.743 0.646 0.429 0.254 0.142 0.077 0.041 0.021 0.011
0 21.037 8.569 3.736 1.692 0.785 0.370 0.176 0.085 0.041 0.020

-136.5 0.321 0.743 0.646 0.429 0.254 0.142 0.077 0.041 0.021 0.011
-273 0.000 0.000 0.003 0.007 0.008 0.008 0.006 0.004 0.003 0.002

Field Data: Centerline CConcentration
Distance from Source

0.114

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by: Allison Jelinek

Contaminant: Toluene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

29 7.50E+01 7.50E+00 1.00E-04 0.02468493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 130 5.00E-03 4.198928571 0.057157438

x(ft) y(ft) z(ft)

750 0 0

x(ft) y(ft) z(ft)
Conc. At 750 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 48
Width (ft) 273

4.8 9.6 14.4 19.2 24 28.8 33.6 38.4 43.2 48
273 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

136.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001
0 20.773 14.879 10.651 7.610 5.423 3.854 2.733 1.935 1.368 0.967

-136.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001
-273 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CoConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Total Xylenes

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

19 7.50E+01 7.50E+00 1.00E-04 0.00189041 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 350 5.00E-03 9.6125 0.02496749

x(ft) y(ft) z(ft)

750 0 0

x(ft) y(ft) z(ft)
Conc. At 750 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 25
Width (ft) 179

2.5 5 7.5 10 12.5 15 17.5 20 22.5 25
179 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
89.5 0.000 0.000 0.002 0.009 0.027 0.055 0.089 0.128 0.168 0.206
0 17.813 16.701 15.657 14.679 13.759 12.892 12.073 11.297 10.564 9.871

-89.5 0.000 0.000 0.002 0.009 0.027 0.055 0.089 0.128 0.168 0.206
-179 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 7.50E+01 7.50E+00 1.00E-04 0.00268493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

750 0 0

x(ft) y(ft) z(ft)
Conc. At 750 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 56
Width (ft) 273

5.6 11.2 16.8 22.4 28 33.6 39.2 44.8 50.4 56
273 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

136.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 1.626 1.201 0.887 0.652 0.478 0.349 0.255 0.185 0.135 0.098

-136.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-273 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) S-227

Sample Date 4/20/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 30

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 3

Transverse Dispersivity Ay ft 0.3

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 69

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\S-227.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.7500

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 1.5

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant Toluene

Source Concentration (mg/l) mg/l 0.047

Lambda (per day) day -1 0.024684932

KOC 130

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 5.65E-01 30 531

Sim 2 - Ethylbenzene 0.7 0.7 1.98E-01 30 11.3

Sim 3 - Toluene 1 1 2.78E-05 30 <1

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 3.00E+00 3.00E-01 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

30 0 0

x(ft) y(ft) z(ft)
Conc. At 30 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 531
Width (ft) 69

53.1 106.2 159.3 212.4 265.5 318.6 371.7 424.8 477.9 531
69 0.000 0.002 0.004 0.005 0.004 0.003 0.002 0.002 0.001 0.001

34.5 0.453 0.268 0.158 0.093 0.055 0.032 0.019 0.011 0.007 0.004
0 0.455 0.275 0.167 0.101 0.061 0.037 0.023 0.014 0.008 0.005

-34.5 0.453 0.268 0.158 0.093 0.055 0.032 0.019 0.011 0.007 0.004
-69 0.000 0.002 0.004 0.005 0.004 0.003 0.002 0.002 0.001 0.001

Field Data: Centerline CConcentration
Distance from Source

0.565

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

2 3.00E+00 3.00E-01 1.00E-04 0.0030411 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

30 0 0

x(ft) y(ft) z(ft)
Conc. At 30 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 11.3
Width (ft) 69

1.13 2.26 3.39 4.52 5.65 6.78 7.91 9.04 10.17 11.3
69 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

34.5 1.390 1.288 1.193 1.105 1.024 0.949 0.879 0.814 0.754 0.699
0 1.390 1.288 1.193 1.105 1.024 0.949 0.879 0.814 0.754 0.699

-34.5 1.390 1.288 1.193 1.105 1.024 0.949 0.879 0.814 0.754 0.699
-69 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.198

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Toluene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

0 3.00E+00 3.00E-01 1.00E-04 0.02468493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 130 5.00E-03 4.198928571 0.057157438

x(ft) y(ft) z(ft)

30 0 0

x(ft) y(ft) z(ft)
Conc. At 30 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 1
Width (ft) 69

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
69 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

34.5 0.046 0.045 0.044 0.043 0.042 0.041 0.040 0.039 0.038 0.037
0 0.046 0.045 0.044 0.043 0.042 0.041 0.040 0.039 0.038 0.037

-34.5 0.046 0.045 0.044 0.043 0.042 0.041 0.040 0.039 0.038 0.037
-69 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) MW-30

Sample Date 4/27/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1125

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 112.5

Transverse Dispersivity Ay ft 11.3

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 199

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-30.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parameters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 0.9600

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Naphthalene

Source Concentration (mg/l) mg/l 3

Lambda (per day) day -1 0.002684932

KOC 950

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 3.28E-04 1125 699

Sim 2 - Naphthalene 0.1 0.1 5.27E-23 1125 70.4

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.13E+02 1.13E+01 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1125 0 0

x(ft) y(ft) z(ft)
Conc. At 1125 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 699
Width (ft) 199

69.9 139.8 209.7 279.6 349.5 419.4 489.3 559.2 629.1 699
199 0.000 0.002 0.004 0.005 0.005 0.005 0.004 0.003 0.002 0.002
99.5 0.068 0.078 0.062 0.044 0.030 0.020 0.013 0.009 0.006 0.004
0 0.506 0.266 0.150 0.088 0.053 0.032 0.020 0.013 0.008 0.005

-99.5 0.068 0.078 0.062 0.044 0.030 0.020 0.013 0.009 0.006 0.004
-199 0.000 0.002 0.004 0.005 0.005 0.005 0.004 0.003 0.002 0.002

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

3 1.13E+02 1.13E+01 1.00E-04 0.00268493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1125 0 0

x(ft) y(ft) z(ft)
Conc. At 1125 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 70.4
Width (ft) 199

7.04 14.08 21.12 28.16 35.2 42.24 49.28 56.32 63.36 70.4
199 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
99.5 0.000 0.004 0.013 0.021 0.024 0.024 0.022 0.020 0.016 0.013
0 2.185 1.584 1.135 0.805 0.569 0.402 0.283 0.200 0.141 0.100

-99.5 0.000 0.004 0.013 0.021 0.024 0.024 0.022 0.020 0.016 0.013
-199 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Project 2574601 - Sunoco Philadelphia Refinery
Prepared by Allison Jelinek
Date Prepared 6/6/2005

Generic Input Parameters

Source Identification (or Well ID) MW-43

Sample Date 5/2/2005

Source Width ft 100

Source Thickness ft 15

Distance to Location of Concern x ft 1065

Perpendicular Distance to Location of Concern y ft 0

Vertical Axis Perpendicular to x and y z ft 0

Longitudinal Dispersivity Ax ft 106.5

Transverse Dispersivity Ay ft 10.7

Vertical Dispersivity Az ft 0.0001

Hydraulic Conductivty k ft/day 24

Hydraulic Gradient ft/ft 0.0035

Porosity decimal 
fraction

0.35

Soil Bulk Density pb g/cm3 1.7225

Fraction of Organic Carbon fOC decimal 
fraction

0.005

Time days 10950

Length of Grid Dimension ft 1

Width of Grid Dimension ft 261

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-43.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Chemical Specific Input Parmaters

Sim 1
Contaminant Benzene

Source Concentration (mg/l) mg/l 5.4000

Lambda (per day) day -1 0.000958904

KOC 58

Sim 2
Contaminant Ethylbenzene

Source Concentration (mg/l) mg/l 1

Lambda (per day) day -1 0.003041096

KOC 220

Sim 3
Contaminant Naphthalene

Source Concentration (mg/l) mg/l 7.4

Lambda (per day) day -1 0.002684932

KOC 950

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 1\Appendices\Appendix X_ Fate and Transport Modeling Procedures\Interior Wells\MW-43.xls
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Quick Domenico
Fate and Transport Model Input and Output

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Output (Concentration at the Downgradient Property Boundary in 30-years)

Contaminant
GW MSC1

Residential 
(mg/l)

GW MSC2

Non-Residential 
(mg/l)

Concentration at Property 
Boundary

(mg/l)

Distance to 
Property 

Boundary (ft)

Distance to Meet 
Residential GW MSC 

(ft)
Sim 1 - Benzene 0.005 0.005 2.51E-03 1065 958

Sim 2 - Ethylbenzene 0.7 0.7 4.23E-12 1065 16

Sim 3 - Naphthalene 0.1 0.1 6.69E-22 1065 88

1 ACT 2 TGM, Appendix A, Table 1 MSC for a Residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
2 ACT 2 TGM, Appendix A, Table 1 MSC for a Non-residential Used Aquifer with Total Dissolved Solids less than or equal to 2500.
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Benzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

5 1.07E+02 1.07E+01 1.00E-04 0.0009589 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 58 5.00E-03 2.427214286 0.098878785

x(ft) y(ft) z(ft)

1065 0 0

x(ft) y(ft) z(ft)
Conc. At 1065 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 958
Width (ft) 261

95.8 191.6 287.4 383.2 479 574.8 670.6 766.4 862.2 958
261 0.000 0.001 0.003 0.005 0.005 0.005 0.003 0.002 0.002 0.001

130.5 0.114 0.176 0.138 0.091 0.055 0.032 0.019 0.011 0.006 0.003
0 2.236 0.980 0.467 0.233 0.119 0.062 0.033 0.017 0.009 0.005

-130.5 0.114 0.176 0.138 0.091 0.055 0.032 0.019 0.011 0.006 0.003
-261 0.000 0.001 0.003 0.005 0.005 0.005 0.003 0.002 0.002 0.001

Field Data: Centerline CConcentration
Distance from Source

0.003

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Ethylbenzene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

1 1.07E+02 1.07E+01 1.00E-04 0.0030411 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 220 5.00E-03 6.413571429 0.037420648

x(ft) y(ft) z(ft)

1065 0 0

x(ft) y(ft) z(ft)
Conc. At 1065 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 16
Width (ft) 261

1.6 3.2 4.8 6.4 8 9.6 11.2 12.8 14.4 16
261 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

130.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.963 0.928 0.894 0.861 0.830 0.799 0.769 0.740 0.712 0.684

-130.5 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
-261 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation

Centerline Plot (linear)

0.00

0.20

0.40

0.60

0.80

1.00

1.20

0 5 10 15 20
distance

co
nc

Model
Output

Field
Data

Centerline Plot (log)

0.100

1.000

0 5 10 15 20distance

co
nc

Model
Output

Field
Data

MW-43.xls
SIM 2



ADVECTIVE TRANSPORT WITH THREE DIMENSIONAL DISPERSION,1ST ORDER DECAY and RETARDATION - WITH CALIBRATION TOO
Project: 2574601 - Sunoco Philadelphia Refinery
Date: 6/6/2005 Prepared by Allison Jelinek

Contaminant Naphthalene

SOURCE Ax Ay Az LAMBDA SOURCE SOURCE Time (days)
CONC (ft) (ft) (ft) WIDTH THICKNESS (days)
(MG/L) >=.001 day-1 (ft) (ft)

7 1.07E+02 1.07E+01 1.00E-04 0.00268493 100 15 10950
 

Hydraulic Hydraulic Soil Bulk Frac. Retard- V
Cond Gradient Porosity Density  KOC Org. Carb. ation (=K*i/n*R)
(ft/day) (ft/ft) (dec. frac.) (g/cm3)      (R) (ft/day)

2.40E+01 0.0035 0.35 1.7225 950 5.00E-03 24.37678571 0.009845433

x(ft) y(ft) z(ft)

1065 0 0

x(ft) y(ft) z(ft)
Conc. At 1065 0 0

at 10950 days = 

mg/l
AREAL CALCULATION
MODEL DOMAIN
Length (ft) 88
Width (ft) 111

8.8 17.6 26.4 35.2 44 52.8 61.6 70.4 79.2 88
111 0.000 0.003 0.011 0.019 0.023 0.022 0.020 0.017 0.013 0.010
55.5 1.696 1.276 0.894 0.613 0.417 0.281 0.189 0.127 0.085 0.056
0 4.930 3.254 2.113 1.360 0.873 0.560 0.359 0.231 0.149 0.096

-55.5 1.696 1.276 0.894 0.613 0.417 0.281 0.189 0.127 0.085 0.056
-111 0.000 0.003 0.011 0.019 0.023 0.022 0.020 0.017 0.013 0.010

Field Data: Centerline CConcentration
Distance from Source

0.000

Point Concentration

NEW QUICK_DOMENICO.XLS

SPREADSHEET APPLICATION OF 
"AN ANALYTICAL MODEL FOR 

MULTIDIMENSIONAL TRANSPORT OF A 
DECAYING CONTAMINANT SPECIES"

P.A. Domenico (1987)
Modified to Include Retardation
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Notes: 
1.  All Groundwater elevations collected by Handex during May 2005.  
     Only wells accessible during gauging event are listed. 
2.  The approximated extent of dissolved groundwater concentrations is 
     based on Quick Domenico results for monitoring and recovery wells S-226, 
     S-51, S-99, S-88, S-84, S-181, S-125, PZ-402, S-182, S-183, S-184, 
     S-186, S-187, S-193, S-194, and MW-38.
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Figure H-1:  Simulated Conservative Tracer 

                    Distribution at Time = 0.0 Months

                    Sunoco Philadelphia Refinery
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Trenton Gravel  Wells and Groundwater Elevations
(ft amsl)

Fill / Alluvium Wells and Groundwater Elevations 
(ft amsl)
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Notes: 
1.  All Groundwater elevations collected by Handex during May 2005.  
     Only wells accessible during gauging event are listed. 
2.  The approximated extent of dissolved groundwater concentrations is 
     based on Quick Domenico results for monitoring and recovery wells S-226, 
     S-51, S-99, S-88, S-84, S-181, S-125, PZ-402, S-182, S-183, S-184, 
     S-186, S-187, S-193, S-194, and MW-38.

Groundwater Depression Contour
 

Groundwater Elevation Contour

S-34
7.87

S-75
4.27
ED

Fill / Alluvium Recovery Wells and Groundwater
Elevations (ft amsl)

ED

S-34
7.87

S-75
4.27

Trenton Gravel Recovery Wells and Groundwater 
Elevations (ft amsl)

ED Recovery Wells  

Q:
\D

ata
6\2

57
46

01
\A

rcG
IS\

Ma
pD

oc
um

en
ts\

AO
I 1

 S
ite

 C
ha

rac
ter

iza
tio

n 
Re

po
rt\F

igu
re 

H-
2 -

 Fa
te 

an
d T

ran
sp

ort
 R

es
ult

s_
Re

vis
ed

10
02

07
 (1

1x
17

).m
xdAOI Boundaries

@A 26th Street Area Off-Site Wells

@A Other Existing Wells

Inferred Groundwater Contour

S-100

ED Other Existing Recovery Wells

Total Fluids Recovery Well Approximate 
Radius of Influence
Estimated Zone of Fluids Capture

0 250
Feet

SCALE:

DATE:

DRN. BY:

CKD. BY:

JOB#:

1" = 250'

October 4, 2007

DT

TS

2574601

Figure H-2:  Simulated Conservative Tracer 

                    Distribution at Time = 8.0 months
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APPENDIX I 

 

DERIVATION OF SITE-SPECIFIC SOIL VALUE 



Benzene
Inhalation

THQ Target Hazard Quotient
RfDi Oral Reference Dose (mg/kg-day)
BW Body weight (kg)
ATNC Averaging Time for systemic toxicants (yr)
TF Transport Factor (mg/kg)/(mg/m3)

Surface Soil
Particulate

Abs Absorption (unitless)
ET Exposure Time (hr/day)
EF Exposure Frequency (d/yr)
ED Exposure Duration
IR Inhalation Rate (m3/hr)

TR  Target Risk
CSFi Inhalation Cancer Slope Factor (mg/kg-day)-1

Atc Averaging Time for carcinogens (yr)
Ifadj Inhalation factor

Note:  All Values in mg/kg

Appendix I
Derivation of Site-Specific Soil Value

2152

25

1

13100

8

1.00E+10

180
25

1.00E-04
0.027

70
0.4

Site-Specific Non-Residential Value

(Onsite Worker)
1

0.0017
70

Non-Residential 

1.25

Note:
1.  The inhalation MSC was modified to calculate the site-specific
      standard since it was the most conservative value for benzene.
2. The risk level for benzene was modified from le-5 to le-4.  
     Since the risk range in only one compound in one sample was modified, 
     a cumulative risk evaluation was not necessary.



 

APPENDIX J 

 

SOIL CORE PHOTOGRAPHS 








