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Table 1

Soil Sample Analytical Results - Site Characterization Samples
Park Station

Fort Littleton, Pennsylvania

Soil Results in milligrams per kilogram (mg/kg)

Soil Samples

Sample I.D. (Field) SB-0620-01@15’ SB-0620-01@18’ SB-0620-02@15’ SB-0620-02@20’ SB-0620-03@15’ SB-0620-04@15’ SB-0620-04@10’ SB-0620-04@20’ SOIL SOIL
MSCs MSCs

Sample Depth (Below grade) 15’ 18’ 15’ 20’ 15’ 15’ 10’ 20’ RESIDENTIAL NON-

Sample Date 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 
1,3,5-Trimethylbenzene <0.0042 <0.0042 1.98 0.525 <0.0050 2.43 5.71 2.15 74 210

1,2,4-Trimethylbenzene <0.0042 <0.0042 3.49 2.45 <0.0050 7.89 92.2 6.50 8.4 35
Benzene 0.0043 <0.0042 <0.185 <0.143 <0.0020 <0.211 <0.169 0.431 0.5 0.5

Ethylbenzene <0.0042 <0.0042 7.21 0.775 0.0326 2.55 28.1 1.86 70 70

Isopropylbenzene <0.0042 <0.0042 1.21 <0.358 <0.0050 <0.529 2.95 <0.381 600 2500
Methyl tert-butyl ether <0.0042 <0.0042 <0.461 <0.358 <0.0050 <0.529 <0.422 <0.381 2 2

Naphthalene <0.0042 <0.0042 2.90 0.710 0.0119 1.29 13.3 1.40 25 25
Toluene <0.0042 <0.0042 <0.461 <0.358 <0.0050 <0.529 <0.422 0.525 100 100

Xylenes <0.0084 <0.0085 1.05 0.715 <0.0101 3.66 6.27 9.87 1000 1000

Soil Samples

Sample I.D. (Field) SB-0620-05@15’ SB-0620-05@20’ SB-0620-06@15’ SB-0620-06@18’ SB-0620-06@20’ SB-0620-07@15’ SB-0620-07@10’ SB-0620-07@15’ SOIL SOIL
MSCs MSCs

Sample Depth (Below grade) 15’ 15’ 15’ 18’ 20’ 15’ 10’ 15’ RESIDENTIAL NON-

Sample Date 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 
1,3,5-Trimethylbenzene 2.06 5.87 0.0124 2.11 <0.0053 23.1 20.8 0.0160 74 210

1,2,4-Trimethylbenzene 6.32 21.3 0.0313 5.90 0.0059 72.1 63.6 0.0593 8.4 35
Benzene 0.0794 0.28 0.0051 <0.143 0.0092 <0.147 1.45 0.125 0.5 0.5

Ethylbenzene 2.43 5.93 0.0288 1.05 0.0065 26.6 22 0.0444 70 70

Isopropylbenzene 0.0353 0.887 <0.0036 <0.358 <0.0053 3.54 3.15 <0.0055 600 2500
Methyl tert-butyl ether <0.0041 <0.447 <0.0036 <0.358 <0.0053 <0.367 <0.438 0.0062 2 2

Naphthalene 1.43 4.37 0.0607 1.27 0.0083 20.1 20.6 0.0524 25 25
Toluene 0.111 2.41 <0.0036 <0.358 <0.0053 4.64 2.33 0.0265 100 100

Xylenes 9.23 31.3 0.0742 4.66 0.0271 130 118 0.174 1000 1000

Soil Samples

Sample I.D. (Field) SB-0620-07@20’ SB-0620-07@25’ SB-0620-08@15’ SB-0620-08@25’ MW-4 @ 25’ MW-4 @ 35’ MW-5 @ 35’ SOIL SOIL
MSCs MSCs

Sample Depth (Below grade) 20’ 25’ 15’ 25’ 25’ 35’ 35’ RESIDENTIAL NON-

Sample Date 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 6/20/19 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 
1,3,5-Trimethylbenzene 8.88 <0.444 <0.567 0.013 7.88 1.24 <0.0064 74 210

1,2,4-Trimethylbenzene 26.3 <0.444 <0.567 0.029 26.9 3.57 <0.0064 8.4 35
Benzene 0.442 <0.178 0.0323 0.426 0.55 1.00 0.0029 0.5 0.5

Ethylbenzene 7.20 <0.444 <0.567 0.0573 7.00 1.79 <0.0064 70 70

Isopropylbenzene 1.40 <0.444 0.0219 <0.0050 1.07 <0.415 <0.0064 600 2500
Methyl tert-butyl ether <0.461 <0.444 <0.0041 0.0112 <0.424 <0.415 <0.0064 2 2

Naphthalene 5.35 <0.444 <0.567 0.0234 4.28 0.605 <0.0064 25 25
Toluene <0.461 <0.444 0.0061 0.676 2.88 1.39 <0.0064 100 100

Xylenes 23.7 <0.889 <1.13 0.295 42.3 8.65 <0.0128 1000 1000

Notes:
• <0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.

22.4 Parameter exceeding Residential StandardParameter exceeding Residential StandardParameter exceeding Residential Standard
225.00 Parameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential Standard

• Medium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived from the Non-Residential MSCs listed in Appendix A,dium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived from the Non-Residential MSCs listed in Appendix A, the Non-Residential MSCs listed in Appendix A, Non-Residential MSCs listed in Appendix A, Non-Residential MSCs listed in Appendix A, Non-Residential MSCs listed in Appendix A,
Tables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.Tables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.Tables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.sed November 24, 2001.



Table 1
Soil Sample Analytical Results - Site Characterization Samples

Park Station
Fort Littleton, Pennsylvania

Soil Results in milligrams per kilogram (mg/kg)

Soil Samples

Sample I.D. (Field) Soil Investigation Soil Investigation Soil Investigation SOIL SOIL

Lines TP-1 @10’ TP-2 @12.5’ MSCs MSCs
Sample Depth (Below grade) <1’ 10’ 12.5’ RESIDENTIAL NON-

Sample Date 12/9/19 12/10/19 12/10/19 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 

1,3,5-Trimethylbenzene <0.453 21.7 0.683 74 210
1,2,4-Trimethylbenzene <0.453 64.9 2.13 8.4 35

Benzene <0.181 1.12 2.14 0.5 0.5
Ethylbenzene <0.453 19.9 1.59 70 70

Isopropylbenzene <0.453 3.53 <0.608 600 2500
Methyl tert-butyl ether <0.453 <0.425 <0.608 2 2

Naphthalene <0.453 13.4 7.72 25 25

Toluene <0.453 0.699 0.806 100 100
Xylenes <0.905 54.3 7.38 1000 1000

Soil Samples

Sample I.D. (Field) SB-1220-08@9’ SB-1220-08@10’ SB-1220-08@15’ SB-1220-09@10’ SB-1220-09@14’ SB-1220-10@10’ SB-1220-10@14’ SB-1220-11@10’ SOIL SOIL

MSCs MSCs
Sample Depth (Below grade) 9’ 10’ 15’ 10’ 14’ 10’ 14’ 10’ RESIDENTIAL NON-

Sample Date 12/20/19 12/20/19 12/20/19 12/20/19 12/20/19 12/20/19 12/20/19 12/20/19 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 

1,3,5-Trimethylbenzene <0.523 1.76 35.0 <0.0046 <0.0048 <0.0044 <0.0057 34.1 74 210
1,2,4-Trimethylbenzene <0.523 8.33 29.0 <0.0046 <0.0048 0.0061 <0.0057 101 8.4 35

Benzene <0.209 <0.411 1.13 0.002 <0.0019 <0.0018 <0.0023 10.9 0.5 0.5
Ethylbenzene <0.523 2.67 41.9 <0.0046 <0.0048 <0.0044 0.0071 42.3 70 70

Isopropylbenzene <0.523 <1.03 1.09 <0.0046 0.0077 <0.0044 0.0078 5.57 600 2500
Methyl tert-butyl ether <0.523 <1.03 <0.502 <0.0046 0.0508 <0.0044 <0.0057 <4.43 2 2

Naphthalene <0.523 1.06 4.64 <0.0046 0.0210 <0.0044 <0.0057 24.8 25 25

Toluene <0.523 <1.03 9.02 <0.0046 <0.0048 <0.0044 <0.0057 81.2 100 100
Xylenes <1.05 2.12 233 <0.0046 <0.0096 <0.0089 <0.0114 232 1000 1000

Soil Samples

Sample I.D. (Field) SB-1220-11@15’ SB-1220-11@19’ SB-1220-12@10’ SB-1220-12@15’ SB-MW-8 SB-MW-9 SOIL SOIL

MSCs MSCs
Sample Depth (Below grade) 15’ 19’ 10’ 10’ 9’ 9’ RESIDENTIAL NON-

Sample Date 12/20/19 12/20/19 12/20/19 12/20/19 12/20/19 12/20/19 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 

1,3,5-Trimethylbenzene 6.15 35.8 <0.0046 <0.0048 <0.0037 3.76 74 210
1,2,4-Trimethylbenzene 19.2 109 <0.0046 <0.0048 <0.0037 11.40 8.4 35

Benzene 1.91 18.3 <0.0018 0.002 <0.0015 1.31 0.5 0.5
Ethylbenzene 6.83 46 <0.0046 <0.0048 <0.0037 5.31 70 70

Isopropylbenzene <2.47 <7.02 <0.0046 <0.0048 <0.0037 <0.161 600 2500
Methyl tert-butyl ether <2.47 <7.02 <0.0046 <0.0048 <0.0037 <0.161 2 2

Naphthalene 3.96 21.5 <0.0046 <0.0048 <0.0037 2.600 25 25

Toluene 5.28 117 <0.0046 0.0053 <0.0037 1.83 100 100
Xylenes 32.7 250 <0.0092 <0.0048 <0.0074 26.40 1000 1000

Notes:

• <0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.
22.4 Parameter exceeding Residential StandardParameter exceeding Residential StandardParameter exceeding Residential Standard

225.00 Parameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential Standard

• Medium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived from the Non-Residential MSCs listed in Appendix A,dium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived fromdium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and were derived from the Non-Residential MSCs listed in Appendix A, the Non-Residential MSCs listed in Appendix A, Non-Residential MSCs listed in Appendix A, Non-Residential MSCs listed in Appendix A, Non-Residential MSCs listed in Appendix A,

Tables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.Tables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as reviTables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.Tables 3 and 4, of 25 PA Code Section 250,  Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.sed November 24, 2001.



Table 2

Groundwater Sample Analytical Results - Site Characterization

Park Station

Fort Littleton, Pennsylvania

Water Results in micrograms per liter (ug/L)

Groundwater Samples

Sample I.D. (Field) MW-1 MW-2 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 GW GW

MSCs MSCs

Sample Depth (Below grade) NA NA NA NA NA NA NA NA NA RESIDENTIAL NON-

Sample Date 6/21/19 6/21/19 7/8/19 7/8/19 7/8/19 7/8/19 7/8/19 7/8/19 7/8/19 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 

1,3,5-Trimethylbenzene 364 3.22 848 1.31 49.9 150 8.33 <1.0 <1.0 420 1200

1,2,4-Trimethylbenzene 1480 9.75 2900 2.76 148 292 18.6 <1.0 <1.0 15 62

Benzene 6030 7.68 4940 2.75 84.7 3330 59.8 <1.0 2.11 5 5

Ethylbenzene 2620 8.17 2720 3.10 167 505 6.7 <1.0 <1.0 700 700

Isopropylbenzene 89.8 1.07 162 1.49 22.6 23.8 2.32 <1.0 <1.0 840 3500

Methyl tert-butyl ether 169 <1.0 148 <1.0 <1.0 20.6 22.2 <1.0 6.09 20 20

Naphthalene 552 4.57 1030 1.63 80 99.5 3.7 <1.0 <1.0 100 100

Toluene 10300 16.1 8320 3.17 15.5 1580 1.18 <1.0 <1.0 1000 1000

Xylenes 12200 36.4 12400 9.43 234 2690 20 <2.0 <2.0 10000 10000

Groundwater Samples

Sample I.D. (Field) MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 GW GW

MSCs MSCs

Sample Depth (Below grade) NA NA NA NA NA NA NA RESIDENTIAL NON-

Sample Date 9/9/19 9/9/19 9/9/19 9/9/19 9/9/19 9/9/19 9/9/19 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 

1,3,5-Trimethylbenzene 425 <1.0 28.2 79.6 2.96 <1.0 <1.0 420 1200

1,2,4-Trimethylbenzene 1520 1.16 137 286 5.2 <1.0 <1.0 15 62

Benzene 4290 <1.0 130 3450 111 <1.0 <1.0 5 5

Ethylbenzene 1740 1.38 337 639 <1.0 <1.0 <1.0 700 700

Isopropylbenzene 80.2 2.24 25.4 19.8 1.89 <1.0 <1.0 840 3500

Methyl tert-butyl ether 136 <1.0 <5.00 <10.0 5.08 <1.0 4.85 20 20

Naphthalene 533 1.07 97.7 104 2.9 <1.0 <1.0 100 100

Toluene 6980 <1.0 26.2 2560 1.55 <1.0 <1.0 1000 1000

Xylenes 9130 <2.0 263 2800 34.8 <2.0 <2.0 10000 10000

Notes:
• <0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.

22.4 Parameter exceeding Residential StandardParameter exceeding Residential StandardParameter exceeding Residential StandardParameter exceeding Residential Standard

225.00 Parameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential Standard

• Medium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,dium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,dium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,
  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.re derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.re derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.



Table 2

Groundwater Sample Analytical Results - Site Characterization

Park Station

Fort Littleton, Pennsylvania

Water Results in micrograms per liter (ug/L)

Groundwater Samples

Sample I.D. (Field) MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 GW GW

MSCs MSCs

Sample Depth (Below grade) NA NA NA NA NA NA NA NA NA NA RESIDENTIAL NON-

Sample Date 12/27/19 12/27/19 12/27/19 12/27/19 12/27/19 12/27/19 12/27/19 12/27/19 12/27/19 12/27/19 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 

1,3,5-Trimethylbenzene 271 <1.0 29.8 1410 67.2 <1.0 12.2 <1.0 104 <1.0 420 1200

1,2,4-Trimethylbenzene 1060 2.06 184 5000 181 <1.0 38.2 <1.0 428 <1.0 15 62

Benzene 2560 <1.0 23.4 2740 118 <1.0 7.33 <1.0 1100 <1.0 5 5

Ethylbenzene 1260 1.38 361 2290 98.8 <1.0 18.6 <1.0 580 <1.0 700 700

Isopropylbenzene <100 <1.0 26.9 <250 13.4 <1.0 1.79 <1.0 35.5 <1.0 840 3500

Methyl tert-butyl ether 94 <1.0 <1.75 <87.5 65.8 <1.0 4.98 1.56 59.2 8.80 20 20

Naphthalene 632 <1.0 107 1250 29.9 <1.0 4.13 <1.0 251 <1.0 100 100

Toluene 3880 <1.0 18.0 4360 87.1 <1.0 22 <1.0 290 <1.0 1000 1000

Xylenes 5820 2.73 276 3650 551 <2.0 99.4 <2.0 1440 <2.0 10000 10000

Groundwater Samples

Sample I.D. (Field) MW-11 MW-12 MW-13 GW GW

MSCs MSCs

Sample Depth (Below grade) NA NA NA RESIDENTIAL NON-

Sample Date 2/21/20 2/21/20 2/21/20 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 

1,3,5-Trimethylbenzene <1.0 16.0 <1.0 420 1200

1,2,4-Trimethylbenzene <1.0 47.8 2.68 15 62

Benzene 5.31 121 1.25 5 5

Ethylbenzene <1.0 822 1.87 700 700

Isopropylbenzene <1.0 73 <1.0 840 3500

Methyl tert-butyl ether 2.05 <3.5 <1.0 20 20

Naphthalene <1.0 248 1.21 100 100

Toluene <1.0 <10.0 1.72 1000 1000

Xylenes <2.0 47.2 7.45 10000 10000

Notes:
• <0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.

22.4 Parameter exceeding Residential StandardParameter exceeding Residential StandardParameter exceeding Residential StandardParameter exceeding Residential Standard

225.00 Parameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential Standard

• Medium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,dium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,dium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,
  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.re derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.re derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.



Table 2

Groundwater Sample Analytical Results - Site Characterization

Park Station

Fort Littleton, Pennsylvania

Water Results in micrograms per liter (ug/L)

Groundwater Samples

Sample I.D. (Field) MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 GW GW

MSCs MSCs

Sample Depth (Below grade) NA NA NA NA NA NA NA NA NA NA NA NA NA RESIDENTIAL NON-

Sample Date 3/12/20 3/12/20 3/12/20 3/12/20 3/12/20 3/12/20 3/12/20 3/12/20 3/12/20 3/12/20 3/12/20 3/12/20 3/12/20 RESIDENTIAL

VOLATILE ORGANIC COMPOUNDS ATILE ORGANIC COMPOUNDS 

1,3,5-Trimethylbenzene 372 106 123 600 <5.0 <1.0 <1.0 <1.0 152 <1.0 <1.0 107 DRY 420 1200

1,2,4-Trimethylbenzene 1140 330 473 2100 9.15 <1.0 <1.0 <1.0 524 <1.0 <1.0 350  — 15 62

Benzene 2910 75 88.1 7110 56 <1.0 1.05 <1.0 1350 <1.0 5.85 257  — 5 5

Ethylbenzene 1300 155 599 4480 <5.0 <1.0 <1.0 <1.0 496 <1.0 <1.0 332  — 700 700

Isopropylbenzene 95.5 21.8 55.6 97.5 <5.0 <1.0 <1.0 <1.0 28 <1.0 <1.0 28.8  — 840 3500

Methyl tert-butyl ether 106 <1.0 <1.75 <17.5 3.55 <1.0 6.37 <1.0 54 13.6 1.29 <3.5  — 20 20

Naphthalene 426 59.1 200 504 12.7 1.55 <1.0 <1.0 203 <1.0 <1.0 113  — 100 100

Toluene 3540 152 166 4480 <5.0 <1.0 <1.0 <1.0 333 <1.0 <1.0 236  — 1000 1000

Xylenes 5320 761 1080 9500 <10.0 <2.0 <2.0 <2.0 2060 <2.0 <2.0 898  — 10000 10000

Notes:

• <0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.0.023= Parameter not detected at the detection limit.

22.4 Parameter exceeding Residential StandardParameter exceeding Residential StandardParameter exceeding Residential StandardParameter exceeding Residential Standard

225.00 Parameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential StandardParameter exceeding both Residential and Non-Residential Standard

• Medium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,dium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived frodium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,dium-Specific Concentrations (MSCs) were established in the Technical Guidance Manual dated December 1997 and  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,m the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250,

  were derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.re derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of there derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.re derived from the Non-Residential MSCs listed in Appendix A, Tables 3 and 4, of 25 PA Code Section 250, Administration of the Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001. Land Recycling Act (Act 2) dated August 16, 1997, and as revised November 24, 2001.



Table 3

Groundwater Gauging Data

Park Station

Fort Littleton, PA 

TOC DEPTH TO TOTAL DEPTH

WELL DATE ELEVATION GROUNDWATER GW ELEVATION

ID (Feet ATBM) (Feet) (Feet) (Feet ATBM)

MW-1 06/21/19 749.15 21.74 24.17 727.41

07/08/19 749.15 12.65 24.17 736.50

09/09/19 749.15 13.10 24.17 736.05

10/14/16 749.15 13.76 24.17 735.39

11/16/19 749.15 14.21 24.17 734.94

12/27/19 749.15 14.92 24.17 734.23

02/21/20 749.15 15.01 24.17 734.14

03/12/20 749.15 14.96 24.17 734.19

MW-2 06/21/19 748.57 8.96 24.21 739.61

07/08/19 748.57 9.63 24.21 738.94

09/09/19 748.57 11.45 24.21 737.12

10/14/16 748.57 12.22 24.21 736.35

11/16/19 748.57 13.89 24.21 734.68

12/27/19 748.57 12.52 24.21 736.05

02/21/20 748.57 12.74 24.21 735.83

03/12/20 748.57 13.13 24.21 735.44

MW-3 07/08/19 748.59 9.56 24.30 739.03

09/09/19 748.59 11.92 24.30 736.67

10/14/16 748.59 12.38 24.30 736.21

11/16/19 748.59 13.00 24.30 735.59

12/27/19 748.59 13.08 24.30 735.51

02/21/20 748.59 13.08 24.30 735.51

03/12/20 748.59 13.35 24.30 735.24

MW-4 07/08/19 748.80 19.83 33.80 728.97

09/09/19 748.80 20.17 33.80 728.63

10/14/16 748.80 20.56 33.80 728.24

11/16/19 748.80 21.19 33.80 727.61

12/27/19 748.80 21.74 33.80 727.06

02/21/20 748.80 22.22 33.80 726.58

03/12/20 748.80 22.33 33.80 726.47

MW-5 07/08/19 748.22 20.73 34.00 727.49

09/09/19 748.22 21.48 34.00 726.74

10/14/16 748.22 21.50 34.00 726.72

11/16/19 748.22 22.30 34.00 725.92

12/27/19 748.22 22.00 34.00 726.22

02/21/20 748.22 22.24 34.00 725.98

03/12/20 748.22 22.53 34.00 725.69

MW-6 07/08/19 748.02 19.66 27.80 728.36

09/09/19 748.02 19.68 27.80 728.34

10/14/16 748.02 19.71 27.80 728.31

11/16/19 748.02 19.73 27.80 728.29

12/27/19 748.02 19.82 27.80 728.20

02/21/20 748.02 19.85 27.80 728.17

03/12/20 748.02 19.94 27.80 728.08

Notes:

• ATBM = Above Temporary Bench Mark.TBM = Above Temporary Bench Mark.TBM = Above Temporary Bench Mark.

• GW = Groundwater.W = Groundwater.

• TOC = Top of Casing.OC = Top of Casing.

• NG = Not Gauged.G = Not Gauged.



Table 3

Groundwater Gauging Data

Park Station

Fort Littleton, PA 

MW-7 07/08/19 747.76 23.23 31.94 724.53

09/09/19 747.76 24.11 31.94 723.65

10/14/16 747.76 24.62 31.94 723.14

11/16/19 747.76 24.77 31.94 722.99

12/27/19 747.76 24.48 31.94 723.28

02/21/20 747.76 24.72 31.94 723.04

03/12/20 747.76 24.95 31.94 722.81

MW-8 12/27/19 724.75 5.11 9.00 719.64

02/21/20 724.75 5.71 9.00 719.04

03/12/20 724.75 4.70 9.00 720.05

MW-9 12/27/19 723.63 6.56 9.00 717.07

02/21/20 723.63 5.61 9.00 718.02

03/12/20 723.63 5.76 9.00 717.87

MW-10 12/27/19 719.32 7.51 9.00 711.81

02/21/20 719.32 4.15 9.00 715.17

03/12/20 719.32 4.22 9.00 715.10

MW-11 02/21/20 718.85 4.66 9.00 714.19

03/12/20 718.85 4.77 9.00 714.08

MW-12 02/21/20 747.72 16.82 9.00 730.90

03/12/20 747.72 16.85 9.00 730.87

MW-13 02/21/20 753.68 12.20 9.00 741.48

03/12/20 753.68 12.74 9.00 740.94

Notes:

• ATBM = Above Temporary Bench Mark.TBM = Above Temporary Bench Mark.TBM = Above Temporary Bench Mark.

• GW = Groundwater.W = Groundwater.

• TOC = Top of Casing.OC = Top of Casing.

• NG = Not Gauged.G = Not Gauged.



Table 4

Vapor Intrusion Sample Analytical Results - Soil Vapor

Park Station

Fort Littleton, Fulton County, Pennsylvania

Soil Gas Results in micrograms per cubic meter (ug/m3)

Vapor Well Screening Values

Sample I.D. (Field) VW-1 VW-2 VW-1 VW-2 VW-1 VW-2 Screening Screening Screening

 Values Values Values

Sample Date 7/9/19 7/9/19 1/10/20 1/10/20 3/12/20 3/12/20 Residential Non-Residential Converted Res

EPA TO-15 EPA TO-15 EPA TO-15

VOLATILE ORGANIC COMPOUNDS VOLATILE ORGANIC COMPOUNDS 

Benzene <3,900 11000 <6,900 <2,700 4100 <74 620 16000 3100

Cumene <3,800 <880 <7,100 <2,700 <4,100 <75 83000 1800000 350000

Ethylbenzene <3,800 7500 <7,100 <2,700 <4,100 <75 1900 49000 9800

MTBE <3,800 <880 <7,100 <2,700 <4,100 <75 19000 470000 94000

Toluene <3,800 1900 <7,100 <2,700 <4,100 <75 1000000 22000000 4400000

1,2,4-TMB <3,800 2600 <7,100 <2,700 <4,100 <75 1500 31000 6100

1,3,5-TMB <3,800 1300 <6,900 <2,700 <4,000 <74 1500 31000 6100

m/p-Xylene <3,800 10000 <14,000 <2,700 <8,300 <150  —  —  —

o-Xylene <3,800 1500 <7,100 <2,700 <4,100 <75  —  —  —

Naphthalene  —  —  — — <4,100 <75  —  —  —

Notes:

• <0.19= Parameter not detected at the detection limit.0.19= Parameter not detected at the detection limit.0.19= Parameter not detected at the detection limit.

• Medium-Specific Concentrations (MSCs) were established in the Updated Vapor Guidance Manual dateddium-Specific Concentrations (MSCs) were established in the Updated Vapor Guidance Manual dateddium-Specific Concentrations (MSCs) were established in the Updated Vapor Guidance Manual dateddium-Specific Concentrations (MSCs) were established in the Updated Vapor Guidance Manual dateddium-Specific Concentrations (MSCs) were established in the Updated Vapor Guidance Manual dateddium-Specific Concentrations (MSCs) were established in the Updated Vapor Guidance Manual dateddium-Specific Concentrations (MSCs) were established in the Updated Vapor Guidance Manual dated

  December 2016:  Table 3. Near-Source Soil Gas Statewide Health Standard Screening Valuesecember 2016:  Table 3. Near-Source Soil Gas Statewide Health Standard Screening Valuesecember 2016:  Table 3. Near-Source Soil Gas Statewide Health Standard Screening Valuesecember 2016:  Table 3. Near-Source Soil Gas Statewide Health Standard Screening Valuesecember 2016:  Table 3. Near-Source Soil Gas Statewide Health Standard Screening Valuesecember 2016:  Table 3. Near-Source Soil Gas Statewide Health Standard Screening Values
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BORING LOGS
SOIL BORING:

SB-0620-01

FORT LITTLETON, PENNSYLVANIA

FULTON COUNTY

PARK STATION

29558 GREAT COVE ROAD

FORT LITTLETON , PENNSYLVANIA

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-0620-01 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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Park Station

29558 Great Cove Road  Fort Littleton, PA

June 20, 2019 GROUND SURFACE

COMMENTS

SB-0620-01

LEGEND

Soil Boring

 Location

15 X

Soil Sampled (SB-0620-01@18').

Obvious fuel odors.

Orange Brown Silty CLAY; Crushed

Stone; Moist throughout 5

100+

SB-0905-01

Orange Brown Silty CLAY; Moist

25

Soil Sampled (SB-0620-01@15').

Obvious fuel odors.

Gray Soft SILT; Moist; Fuel Odor

Brown Stout CLAY, Mottled, Moist,

Thick

Orange Brown Silty CLAY; Moist to

Wet

18

100+

100+

100+

X



BORING LOGS
SOIL BORING:

SB-0620-02

FORT LITTLETON, PENNSYLVANIA

FULTON COUNTY

PARK STATION

29558 GREAT COVE ROAD

FORT LITTLETON , PENNSYLVANIA

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-0620-02 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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COMMENTS

SB-0620-02

LEGEND

Soil Boring

 Location

15 X

Soil Sampled (SB-0620-02@20').

Obvious fuel odors.

Orange Brown Silty CLAY; Crushed

Stone; Moist throughout 5

100+

25

Soil Sampled (SB-0620-01@15').

Obvious fuel odors.

Gray Silty Soft CLAY; Moist;

Strong Fuel Odor @15'

Grey/Orange Brown Silty CLAY,

Moist,

Greenish/Orange Brown Silty CLAY

Moist to Wet

Strong Fuel Odor @18' 20

100+

100+ X

SB-0905-02

Crushed ROCK-No Recovery



BORING LOGS
SOIL BORING:

SB-0620-03

FORT LITTLETON, PENNSYLVANIA

FULTON COUNTY

PARK STATION

29558 GREAT COVE ROAD

FORT LITTLETON , PENNSYLVANIA

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-0620-03 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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COMMENTS

SB-0620-03

LEGEND

Soil Boring

 Location

15 X

Soil Sampled (SB-0620-02@20').

Obvious fuel odors.

Orange Brown Silty CLAY; Crushed

Stone; Moist throughout 5

100+

25

Soil Sampled (SB-0620-01@15').

Obvious fuel odors.

Gray Silty Soft CLAY; Moist;

Strong Fuel Odor @15'

Grey/Orange Brown Silty CLAY,

Moist,

Orange Brown Silty CLAY

Moist to Wet

Strong Fuel Odor @18' 20

100+

100+ X
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Crushed ROCK-No Recovery



BORING LOGS
SOIL BORING:

SB-0620-04

FORT LITTLETON, PENNSYLVANIA

FULTON COUNTY

PARK STATION

29558 GREAT COVE ROAD

FORT LITTLETON , PENNSYLVANIA

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-0620-04 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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COMMENTS

SB-0620-04

LEGEND

Soil Boring

 Location

15 X

Soil Sampled (SB-0620-04@20').

Obvious fuel odors.

Orange Brown Silty CLAY; Crushed

Stone; Moist throughout 5

100+

25

Soil Sampled (SB-0620-04@15').

Obvious fuel odors.

Gray Silty Soft CLAY; Moist;

Strong Fuel Odor @15'

Grey/Orange Brown Silty CLAY,

Moist,

Orange Brown Silty CLAY

Moist to Wet

Strong Fuel Odor @18' 20

100+

100+ X

SB-0905-04

Greyish Green/Brown Silty CLAY;

Moist to Wet; Strong Fuel Odor

10 X Soil Sampled (SB-0620-04@10').

Obvious fuel odors.



BORING LOGS
SOIL BORING:

SB-0620-05

FORT LITTLETON, PENNSYLVANIA

FULTON COUNTY

PARK STATION

29558 GREAT COVE ROAD

FORT LITTLETON , PENNSYLVANIA

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-0620-05 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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Dark Grey to Black; Dry

GROUND SURFACE
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COMMENTS

SB-0620-05

LEGEND

Soil Boring

 Location

15 X

Soil Sampled (SB-0620-05@20').

Obvious fuel odors.

Orange Brown Silty CLAY; Crushed

Stone; Moist throughout 5

100+

25

Soil Sampled (SB-0620-05@15').

Obvious fuel odors.

Orange Brown Silty CLAY; Moist;

Strong Fuel Odor @15'

Grey/Orange Brown Silty CLAY,

Moist,

Orange Brown Silty CLAY

Moist to Wet

Strong Fuel Odor @20' 20

100+

100+ X

SB-0905-05

Brown Silty CLAY;

Moist to Wet; Strong Fuel Odor
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BORING LOGS
SOIL BORING:

SB-0620-06

FORT LITTLETON, PENNSYLVANIA

FULTON COUNTY

PARK STATION

29558 GREAT COVE ROAD

FORT LITTLETON , PENNSYLVANIA

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-0620-06 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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Crushed Gravel; Dark Grey to

Black; Dry; Fuel Odor

GROUND SURFACE

0

Park Station

29558 Great Cove Road  Fort Littleton, PA

June 20, 2019 GROUND SURFACE

COMMENTS

SB-0620-06

LEGEND

Soil Boring

 Location

15 X

Soil Sampled (SB-0620-06@18').

Obvious fuel odors.

5

100+

25

Soil Sampled (SB-0620-06@15').

Obvious fuel odors.

Orange Brown Silty CLAY

Moist to Wet

Strong Fuel Odor @18' 18

100+

100+ X

SB-0905-06

Orange Brown Silty CLAY;

Moist; Strong Fuel Odor @8'

10

100+

Orange Brown Silty CLAY;

Moist; Strong Fuel Odor @8'

Soil Sampled (SB-0620-06@20').

Obvious fuel odors.20 100+ X



BORING LOGS
SOIL BORING:

SB-0620-07

FORT LITTLETON, PENNSYLVANIA

FULTON COUNTY

PARK STATION

29558 GREAT COVE ROAD

FORT LITTLETON , PENNSYLVANIA

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-0620-07 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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Crushed Gravel; Dark Grey to

Black; Dry; Fuel Odor

GROUND SURFACE

0

Park Station

29558 Great Cove Road  Fort Littleton, PA

June 20, 2019 GROUND SURFACE

COMMENTS

SB-0620-07

LEGEND

Soil Boring

 Location

15 X

Soil Sampled (SB-0620-07@10').

Obvious fuel odors.

5

100+

25

Soil Sampled (SB-0620-07@15').

Obvious fuel odors.

Orange Brown Silty CLAY

Moist to Wet

Strong Fuel Odor

25

100+

100+ X

SB-0905-07

Orange Brown Silty CLAY;

Moist; Strong Fuel Odor @8'

10

100+

Orange Brown Silty CLAY;

Moist; Strong Fuel Odor @8'

Soil Sampled (SB-0620-07@20').

Obvious fuel odors.20 100+ X

Soil Sampled (SB-0620-07@25').

Obvious fuel odors.

Orange Brown Silty CLAY

Moist to Wet; Tight

Strong Fuel Odor



BORING LOGS
SOIL BORING:

SB-0620-08

FORT LITTLETON, PENNSYLVANIA

FULTON COUNTY

PARK STATION

29558 GREAT COVE ROAD

FORT LITTLETON , PENNSYLVANIA

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-0620-08 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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Black; Dry; Fuel Odor

GROUND SURFACE
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29558 Great Cove Road  Fort Littleton, PA

June 20, 2019 GROUND SURFACE

COMMENTS

SB-0620-08

LEGEND

Soil Boring

 Location

15 X

5

100+

25

Soil Sampled (SB-0620-08@15').

Obvious fuel odors.

Orange Brown Silty CLAY

Moist to Wet

Strong Fuel Odor

25

100+

100+ X

SB-0905-08

Orange Brown Silty CLAY;

Moist; Strong Fuel Odor @8'

10

100+

Orange Brown Silty CLAY;

Moist; Strong Fuel Odor @8'

Soil Sampled (SB-0620-08@25').

Obvious fuel odors.

Orange Brown Silty CLAY

Moist to Wet; Tight

Strong Fuel Odor



BORING LOGS
SOIL BORING:

SB-1220-08

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-1220-08 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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Crushed Gravel;

Dark Grey to Black; Dry
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GROUND SURFACE

COMMENTS

LEGEND

Soil Boring

 Location

9 X
Soil Sampled (SB-1220-08@9').

Strong fuel odors.

Orange Brown Silty CLAY; Dry

4.5 0

500

Park Station

29558 Great Cove Road  Fort Littleton, PA

Dec 20, 2019

PARK STATION

29558 GREAT COVE ROAD

FORT LITTLETON , PENNSYLVANIA

FORT LITTLETON, PENNSYLVANIA

FULTON COUNTY

15

SB-1220-08

Multi-colored Silty CLAY; Dry to

Moist; Strong Odor at 10'

Soft Fill-type Material to 14';

Possible Original Orange Brown Silty

CLAY; Dry to Moist;

Strong Odor 12-15'

10

15 800

X

X

500
Soil Sampled (SB-1220-08@10').

Strong fuel odors.

Soil Sampled (SB-1220-08@15').

Strong fuel odors.
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BORING LOGS
SOIL BORING:

SB-1220-09

PROJECT:

LOCATION:

BORING DATE: DATUM:

SB-1220-09 Page 1 of 1

SOIL PROFILE SAMPLES CONCENTRATION

DESCRIPTION
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250
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PARK STATION

29558 GREAT COVE ROAD
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Strong Odor 12-15'
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P1904162_Detail Summary_1907291400_NN.xls - DETAIL SUMMARY

Client: McKee Environmental, Inc (PA) Service Request: P1904162

Project ID: PARK STATION

Date Received: 7/16/2019

Time Received: 09:15

Client Sample ID Lab Code Matrix

Date

Collected

Time

Collected

Container 

ID
Pi1

(psig)

Pf1

(psig)

PARK STATION VW-1 P1904162-001 Air 7/9/2019 12:30 1SC00263 -0.87 5.41 X

PARK STATION VW-2 P1904162-002 Air 7/9/2019 13:00 1SS01011 -2.36 5.73 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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7/29/19 2:33 PMP1904162_McKee Environmental, Inc (PA)_PARK STATION.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: McKee Environmental, Inc (PA) Work order: P1904162

Project: PARK STATION

Sample(s) received on: 7/16/19 Date opened: 7/16/19 by: DENISE.POSADA

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No N/A

1 Were sample containers properly marked with client sample ID?

2 Did sample containers arrive in good condition?

3 Were chain-of-custody papers used and filled out?

4 Did sample container labels and/or tags agree with custody papers?

5 Was sample volume received adequate for analysis?

6 Are samples within specified holding times?

7 Was proper temperature (thermal preservation) of cooler at receipt adhered to?

8 Were custody seals on outside of cooler/Box/Container?

Location of seal(s)? Sealing Lid?

Were signature and date included?

Were seals intact?

9

 Is there a client indication that the submitted samples are pH preserved?

 Were VOA vials checked for presence/absence of air bubbles?

10 Tubes:                 Are the tubes capped and intact?

11 Badges:                Are the badges properly capped and intact?

                             Are dual bed badges separated and individually capped and intact?

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

1.0 L Source Can

1.0 L Source Silonite Canister

Sample 2 id didn’t match COC id

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P1904162-001.01

P1904162-002.01

  Explain any discrepancies: (include lab sample ID numbers):
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TO15SCAN.XLS - NL - PageNo.:P1904162_TO15_1907261216_SC.xls - Sample

ALS ENVIRONMENTAL

 

RESULTS OF ANALYSIS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

PARK STATION VW-1 ALS Project ID: P1904162

ALS Sample ID: P1904162-001

Test Code: EPA TO-15 Date Collected: 7/9/19

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 7/16/19

Analyst: Simon Cao Date Analyzed: 7/24/19

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 0.00020 Liter(s)

Test Notes:    

Container ID: 1SC00263   

Initial Pressure (psig): -0.87 Final Pressure (psig): 5.41

Container Dilution Factor: 1.45

  

     CAS # Compound MRL  MRL  Data

µg/m³  ppbV  Qualifier

1634-04-4 Methyl tert-Butyl Ether ND 3,900  ND 1,100  

71-43-2 Benzene ND 3,800  ND 1,200  

108-88-3 Toluene ND 3,800  ND 1,000  

100-41-4 Ethylbenzene ND 3,800  ND 870  

179601-23-1 m,p-Xylenes ND 8,000  ND 1,800  

95-47-6 o-Xylene ND 3,800  ND 890  

98-82-8 Cumene ND 3,800  ND 780  

108-67-8 1,3,5-Trimethylbenzene ND 3,800  ND 780  

95-63-6 1,2,4-Trimethylbenzene ND 3,800  ND 780  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

ppbV

PARK STATION

Result

Client Sample ID:

Client Project ID:

µg/m³

Result
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TO15SCAN.XLS - NL - PageNo.:P1904162_TO15_1907261216_SC.xls - Sample (2)

ALS ENVIRONMENTAL

 

RESULTS OF ANALYSIS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

PARK STATION VW-2 ALS Project ID: P1904162

ALS Sample ID: P1904162-002

Test Code: EPA TO-15 Date Collected: 7/9/19

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: 7/16/19

Analyst: Simon Cao Date Analyzed: 7/24/19

Sample Type: 1.0 L Silonite Summa Canister Volume(s) Analyzed: 0.0010 Liter(s)

Test Notes:    

Container ID: 1SS01011   

Initial Pressure (psig): -2.36 Final Pressure (psig): 5.73

Container Dilution Factor: 1.66

  

     CAS # Compound MRL  MRL  Data

µg/m³  ppbV  Qualifier

1634-04-4 Methyl tert-Butyl Ether ND 900  ND 250  

71-43-2 Benzene 11,000  860  3,400  270  

108-88-3 Toluene 1,900  880  510  230  

100-41-4 Ethylbenzene 7,500  860  1,700  200  

179601-23-1 m,p-Xylenes 10,000  1,800  2,300  420  

95-47-6 o-Xylene 1,500  880  340  200  

98-82-8 Cumene ND 880  ND 180  

108-67-8 1,3,5-Trimethylbenzene 1,300  880  270  180  

95-63-6 1,2,4-Trimethylbenzene 2,600  880  530  180  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

ppbV

PARK STATION

Result

Client Sample ID:

Client Project ID:

µg/m³

Result
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TO15SCAN.XLS - NL - PageNo.:P1904162_TO15_1907261216_SC.xls - MBlank

ALS ENVIRONMENTAL

 

RESULTS OF ANALYSIS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

Method Blank ALS Project ID: P1904162

ALS Sample ID: P190724-MB

 

Test Code: EPA TO-15 Date Collected: NA

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: NA

Analyst: Simon Cao Date Analyzed: 7/24/19

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:  

  

Container Dilution Factor: 1.00

  

     CAS # Compound MRL  MRL  Data

µg/m³  ppbV  Qualifier

1634-04-4 Methyl tert-Butyl Ether ND 0.54  ND 0.15  

71-43-2 Benzene ND 0.52  ND 0.16  

108-88-3 Toluene ND 0.53  ND 0.14  

100-41-4 Ethylbenzene ND 0.52  ND 0.12  

179601-23-1 m,p-Xylenes ND 1.1  ND 0.25  

95-47-6 o-Xylene ND 0.53  ND 0.12  

98-82-8 Cumene ND 0.53  ND 0.11  

108-67-8 1,3,5-Trimethylbenzene ND 0.53  ND 0.11  

95-63-6 1,2,4-Trimethylbenzene ND 0.53  ND 0.11  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

PARK STATION

Client Sample ID:

Client Project ID:

Result

ppbV

Result

µg/m³

9 of 11



TO15SCAN.XLS - NL - PageNo.:P1904162_TO15_1907261216_SC.xls - Surrogates

ALS ENVIRONMENTAL

 

SURROGATE SPIKE RECOVERY RESULTS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

ALS Project ID: P1904162

 

Test Code: EPA TO-15

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date(s) Collected: 7/9/19

Analyst: Simon Cao Date(s) Received: 7/16/19

Sample Type: 1.0 L Summa Canister(s) / 1.0 L Silonite Summa Canister(s) Date(s) Analyzed: 7/24/19

Test Notes:  

 

Client Sample ID ALS Sample ID Acceptance Data

Limits Qualifier

P190724-MB 70-130  

P190724-LCS 70-130  

P1904162-001 70-130  

P1904162-002 70-130  

Surrogate percent recovery is verified and accepted based on the on-column result.

Reported results are shown in concentration units and as a result of the calculation, may vary slightly from the on-column percent recovery.

99

Percent

PARK STATION VW-2

PARK STATION VW-1

Client Project ID:

Recovered Recovered

Method Blank

95Lab Control Sample 106 97

Recovered

PARK STATION

94106

Bromofluorobenzene

Percent

Toluene-d81,2-Dichloroethane-d4

Percent

101

97

96

100

104

105
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TO15SCAN.XLS - NL - PageNo.:P1904162_TO15_1907261216_SC.xls - LCS

ALS ENVIRONMENTAL

 

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Client: McKee Environmental, Inc (PA)

Lab Control Sample ALS Project ID: P1904162

ALS Sample ID: P190724-LCS

 

Test Code: EPA TO-15 Date Collected: NA

Instrument ID: Tekmar AUTOCAN/Agilent 5973inert/6890N/MS9 Date Received: NA

Analyst: Simon Cao Date Analyzed: 7/25/19

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 0.125 Liter(s)

Test Notes:  

  

   

  

     CAS # Compound Data

 Qualifier

1634-04-4 Methyl tert-Butyl Ether 105 67-109

71-43-2 Benzene 88 67-106

108-88-3 Toluene 85 62-111

100-41-4 Ethylbenzene 86 64-113

179601-23-1 m,p-Xylenes 88 64-114

95-47-6 o-Xylene 88 65-114

98-82-8 Cumene 86 61-116

108-67-8 1,3,5-Trimethylbenzene 86 60-117

95-63-6 1,2,4-Trimethylbenzene 88 61-122

Laboratory Control Sample percent recovery is verified and accepted based on the on-column result.

Reported results are shown in concentration units and as a result of the calculation, may vary slightly.

 

 

% Recovery

426

214 225

185

212

214 188

180212

211

Limitsµg/m³ µg/m³

Client Sample ID:

Client Project ID:

ALS

AcceptanceSpike Amount

PARK STATION

Result

190

183

214

183214

215

185

375
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P2000266_Detail Summary_2001281240_LP.xls - DETAIL SUMMARY

Client: McKee Environmental, Inc (PA) Service Request: P2000266

Project ID: Park Station

Date Received: 1/17/2020

Time Received: 09:15

Client Sample ID Lab Code Matrix

Date

Collected

Time

Collected

Container 

ID
Pi1

(psig)

Pf1

(psig)

PARK STATION VW-01 P2000266-001 Air 1/10/2020 09:30 1SC01125 0.68 5.42 X

PARK STATION VW-02 P2000266-002 Air 1/10/2020 09:45 1SC00990 0.99 5.13 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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1/29/20 2:13 PMP2000266_McKee Environmental, Inc (PA)_Park Station.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: McKee Environmental, Inc (PA) Work order: P2000266

Project: Park Station

Sample(s) received on: 1/17/20 Date opened: 1/17/20 by: DENISE.POSADA

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No N/A

1 Were sample containers properly marked with client sample ID?

2 Did sample containers arrive in good condition?

3 Were chain-of-custody papers used and filled out?

4 Did sample container labels and/or tags agree with custody papers?

5 Was sample volume received adequate for analysis?

6 Are samples within specified holding times?

7 Was proper temperature (thermal preservation) of cooler at receipt adhered to?

8 Were custody seals on outside of cooler/Box/Container?

Location of seal(s)? Sealing Lid?

Were signature and date included?

Were seals intact?

9

 Is there a client indication that the submitted samples are pH preserved?

 Were VOA vials checked for presence/absence of air bubbles?

10 Tubes:                 Are the tubes capped and intact?

11 Badges:                Are the badges properly capped and intact?

                             Are dual bed badges separated and individually capped and intact?

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

1.0 L Source Can

1.0 L Source Can

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

 

  Explain any discrepancies: (include lab sample ID numbers):

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P2000266-001.01

P2000266-002.01
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TO15SCAN.XLS - NL - PageNo.:P2000266_TO15_2001281127_SC.xls - Sample

ALS ENVIRONMENTAL

 

RESULTS OF ANALYSIS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

PARK STATION VW-01 ALS Project ID: P2000266

ALS Sample ID: P2000266-001

Test Code: EPA TO-15 Date Collected: 1/10/20

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 1/17/20

Analyst: Wida Ang Date Analyzed: 1/23/20

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 0.00010 Liter(s)

Test Notes:    

Container ID: 1SC01125   

Initial Pressure (psig): 0.68 Final Pressure (psig): 5.42

Canister Dilution Factor: 1.31

  

     CAS # Compound MRL  MRL  Data

µg/m³  ppbV  Qualifier

1634-04-4 Methyl tert-Butyl Ether ND 7,100  ND 2,000  

71-43-2 Benzene ND 6,900  ND 2,200  

108-88-3 Toluene ND 7,100  ND 1,900  

100-41-4 Ethylbenzene ND 7,100  ND 1,600  

179601-23-1 m,p-Xylenes ND 14,000  ND 3,300  

95-47-6 o-Xylene ND 7,100  ND 1,600  

98-82-8 Cumene ND 7,100  ND 1,400  

108-67-8 1,3,5-Trimethylbenzene ND 6,900  ND 1,400  

95-63-6 1,2,4-Trimethylbenzene ND 7,100  ND 1,400  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Client Sample ID:

Client Project ID:

Result

Park Station

ppbVµg/m³

Result
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TO15SCAN.XLS - NL - PageNo.:P2000266_TO15_2001281127_SC.xls - Sample (2)

ALS ENVIRONMENTAL

 

RESULTS OF ANALYSIS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

PARK STATION VW-02 ALS Project ID: P2000266

ALS Sample ID: P2000266-002

Test Code: EPA TO-15 Date Collected: 1/10/20

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 1/17/20

Analyst: Wida Ang Date Analyzed: 1/23/20

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 0.00025 Liter(s)

Test Notes:    

Container ID: 1SC00990   

Initial Pressure (psig): 0.99 Final Pressure (psig): 5.13

Canister Dilution Factor: 1.26

  

     CAS # Compound MRL  MRL  Data

µg/m³  ppbV  Qualifier

1634-04-4 Methyl tert-Butyl Ether ND 2,700  ND 760  

71-43-2 Benzene ND 2,700  ND 840  

108-88-3 Toluene ND 2,700  ND 720  

100-41-4 Ethylbenzene ND 2,700  ND 630  

179601-23-1 m,p-Xylenes ND 5,500  ND 1,300  

95-47-6 o-Xylene ND 2,700  ND 630  

98-82-8 Cumene ND 2,700  ND 550  

108-67-8 1,3,5-Trimethylbenzene ND 2,700  ND 540  

95-63-6 1,2,4-Trimethylbenzene ND 2,700  ND 550  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

ppbVµg/m³

Result

Client Sample ID:

Client Project ID:

Result

Park Station
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TO15SCAN.XLS - NL - PageNo.:P2000266_TO15_2001281127_SC.xls - MBlank

ALS ENVIRONMENTAL

 

RESULTS OF ANALYSIS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

Method Blank ALS Project ID: P2000266

ALS Sample ID: P200122-MB

 

Test Code: EPA TO-15 Date Collected: NA

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: NA

Analyst: Wida Ang Date Analyzed: 1/22/20

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:  

  

Canister Dilution Factor: 1.00

  

     CAS # Compound MRL  MRL  Data

µg/m³  ppbV  Qualifier

1634-04-4 Methyl tert-Butyl Ether ND 0.54  ND 0.15  

71-43-2 Benzene ND 0.53  ND 0.17  

108-88-3 Toluene ND 0.54  ND 0.14  

100-41-4 Ethylbenzene ND 0.54  ND 0.12  

179601-23-1 m,p-Xylenes ND 1.1  ND 0.25  

95-47-6 o-Xylene ND 0.54  ND 0.12  

98-82-8 Cumene ND 0.54  ND 0.11  

108-67-8 1,3,5-Trimethylbenzene ND 0.53  ND 0.11  

95-63-6 1,2,4-Trimethylbenzene ND 0.54  ND 0.11  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Park Station

Client Sample ID:

Client Project ID:

Result

ppbV

Result

µg/m³
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TO15SCAN.XLS - NL - PageNo.:P2000266_TO15_2001281127_SC.xls - Surrogates

ALS ENVIRONMENTAL

 

SURROGATE SPIKE RECOVERY RESULTS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

ALS Project ID: P2000266

 

Test Code: EPA TO-15

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date(s) Collected: 1/10/20

Analyst: Wida Ang Date(s) Received: 1/17/20

Sample Type: 1.0 L Summa Canister(s) Date(s) Analyzed: 1/22 - 1/23/20

Test Notes:  

 

Client Sample ID ALS Sample ID Acceptance Data

Limits Qualifier

P200122-MB 70-130  

P200122-LCS 70-130  

P2000266-001 70-130  

P2000266-002 70-130  

Surrogate percent recovery is verified and accepted based on the on-column result.

Reported results are shown in concentration units and as a result of the calculation, may vary slightly from the on-column percent recovery.

PARK STATION VW-02

Client Project ID:

Recovered

99101Method Blank

106101Lab Control Sample 97

Percent

Recovered

Toluene-d8

Percent

PARK STATION VW-01

Percent

Park Station

1,2-Dichloroethane-d4

101

Bromofluorobenzene

Recovered

105

10399

10191

94
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TO15SCAN.XLS - NL - PageNo.:P2000266_TO15_2001281127_SC.xls - LCS

ALS ENVIRONMENTAL

 

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Client: McKee Environmental, Inc (PA)

Lab Control Sample ALS Project ID: P2000266

ALS Sample ID: P200122-LCS

 

Test Code: EPA TO-15 Date Collected: NA

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: NA

Analyst: Wida Ang Date Analyzed: 1/22/20

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 0.125 Liter(s)

Test Notes:  

  

   

  

     CAS # Compound Data

 Qualifier

1634-04-4 Methyl tert-Butyl Ether 70 57-131

71-43-2 Benzene 90 66-109

108-88-3 Toluene 97 67-113

100-41-4 Ethylbenzene 102 65-117

179601-23-1 m,p-Xylenes 100 64-121

95-47-6 o-Xylene 100 64-120

98-82-8 Cumene 100 64-121

108-67-8 1,3,5-Trimethylbenzene 100 65-120

95-63-6 1,2,4-Trimethylbenzene 106 63-129

Laboratory Control Sample percent recovery is verified and accepted based on the on-column result.

Reported results are shown in concentration units and as a result of the calculation, may vary slightly.

 

 

212

210

Spike Amount % Recovery

Client Sample ID:

Client Project ID:

149

Park Station

Result

Limitsµg/m³ µg/m³

ALS

Acceptance

214 214

205212

188

212

224

212

214

214

426

214

212

425

216
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P2001607_Detail Summary_2004021232_LP.xls - DETAIL SUMMARY

Client: McKee Environmental, Inc (PA) Service Request: P2001607

Project ID: Parks Station

Date Received: 3/20/2020

Time Received: 09:15

Client Sample ID Lab Code Matrix

Date

Collected

Time

Collected

Container 

ID
Pi1

(psig)

Pf1

(psig)

Parks VW1 P2001607-001 Air 3/12/2020 14:00 1SC00702 -0.31 6.90 X

Parks VW2 P2001607-002 Air 3/12/2020 13:30 1SC00836 0.18 6.03 X

ALS ENVIRONMENTAL

DETAIL SUMMARY REPORT
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4/2/2020 3:53 PMP2001607_McKee Environmental, Inc (PA)_Park Station.xls - Page 1 of 1

ALS Environmental
Sample Acceptance Check Form

Client: McKee Environmental, Inc (PA) Work order: P2001607

Project: Park Station

Sample(s) received on: 3/20/2020 Date opened: 3/20/2020 by: DENISE.POSADA

Note:  This form is used for all samples received by ALS.  The use of this form for custody seals is strictly meant to indicate presence/absence and not as an indication of 

compliance or nonconformity.  Thermal preservation and pH will only be evaluated either at the request of the client and/or as required by the method/SOP.

Yes No N/A

1 Were sample containers properly marked with client sample ID?

2 Did sample containers arrive in good condition?

3 Were chain-of-custody papers used and filled out?

4 Did sample container labels and/or tags agree with custody papers?

5 Was sample volume received adequate for analysis?

6 Are samples within specified holding times?

7 Was proper temperature (thermal preservation) of cooler at receipt adhered to?

8 Were custody seals on outside of cooler/Box/Container?

Location of seal(s)? Sealing Lid?

Were signature and date included?

Were seals intact?

9

 Is there a client indication that the submitted samples are pH preserved?

 Were VOA vials checked for presence/absence of air bubbles?

10 Tubes:                 Are the tubes capped and intact?

11 Badges:                Are the badges properly capped and intact?

                             Are dual bed badges separated and individually capped and intact?

Lab Sample ID Container Required Received Adjusted VOA Headspace

Description pH * pH pH (Presence/Absence) Comments

1.0 L Source Can

1.0 L Source Can

       RSK - MEEPP, HCL (pH<2); RSK - CO2, (pH 5-8); Sulfur (pH>4)

 

  Explain any discrepancies: (include lab sample ID numbers):

Do containers have appropriate preservation, according to method/SOP or Client specified information?

Does the client/method/SOP require that the analyst check the sample pH and if necessary alter it?

Receipt / Preservation

P2001607-001.01

P2001607-002.01

)"#$"!!



TO15SCAN.XLS - NL - PageNo.:P2001607_TO15_2004021208_SC.xls - Sample

ALS ENVIRONMENTAL

 

RESULTS OF ANALYSIS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

Parks VW1 ALS Project ID: P2001607

ALS Sample ID: P2001607-001

Test Code: EPA TO-15 Date Collected: 3/12/20

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 3/20/20

Analyst: Wida Ang Date Analyzed: 3/31/20

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 0.00020 Liter(s)

Test Notes:    

Container ID: 1SC00702   

Initial Pressure (psig): -0.31 Final Pressure (psig): 6.90

Canister Dilution Factor: 1.50

  

     CAS # Compound MRL  MRL  Data

µg/m³  ppbV  Qualifier

1634-04-4 Methyl tert-Butyl Ether ND 4,100  ND 1,100  

71-43-2 Benzene 4,100  4,000  1,300  1,200  

108-88-3 Toluene ND 4,100  ND 1,100  

100-41-4 Ethylbenzene ND 4,100  ND 930  

179601-23-1 m,p-Xylenes ND 8,300  ND 1,900  

95-47-6 o-Xylene ND 4,100  ND 930  

98-82-8 Cumene ND 4,100  ND 820  

108-67-8 1,3,5-Trimethylbenzene ND 4,000  ND 810  

95-63-6 1,2,4-Trimethylbenzene ND 4,100  ND 820  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Client Sample ID:

Client Project ID:

Result

Parks Station

ppbVµg/m³

Result
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TO15SCAN.XLS - NL - PageNo.:P2001607_TO15_2004021208_SC.xls - Sample (2)

ALS ENVIRONMENTAL

 

RESULTS OF ANALYSIS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

Parks VW2 ALS Project ID: P2001607

ALS Sample ID: P2001607-002

Test Code: EPA TO-15 Date Collected: 3/12/20

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: 3/20/20

Analyst: Wida Ang Date Analyzed: 3/31/20

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 0.010 Liter(s)

Test Notes:    

Container ID: 1SC00836   

Initial Pressure (psig): 0.18 Final Pressure (psig): 6.03

Canister Dilution Factor: 1.39

  

     CAS # Compound MRL  MRL  Data

µg/m³  ppbV  Qualifier

1634-04-4 Methyl tert-Butyl Ether ND 75  ND 21  

71-43-2 Benzene ND 74  ND 23  

108-88-3 Toluene ND 75  ND 20  

100-41-4 Ethylbenzene ND 75  ND 17  

179601-23-1 m,p-Xylenes ND 150  ND 35  

95-47-6 o-Xylene ND 75  ND 17  

98-82-8 Cumene ND 75  ND 15  

108-67-8 1,3,5-Trimethylbenzene ND 74  ND 15  

95-63-6 1,2,4-Trimethylbenzene ND 75  ND 15  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

ppbVµg/m³

Result

Client Sample ID:

Client Project ID:

Result

Parks Station
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TO15SCAN.XLS - NL - PageNo.:P2001607_TO15_2004021208_SC.xls - MBlank

ALS ENVIRONMENTAL

 

RESULTS OF ANALYSIS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

Method Blank ALS Project ID: P2001607

ALS Sample ID: P200331-MB

 

Test Code: EPA TO-15 Date Collected: NA

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: NA

Analyst: Wida Ang Date Analyzed: 3/31/20

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 1.00 Liter(s)

Test Notes:  

  

Canister Dilution Factor: 1.00

  

     CAS # Compound MRL  MRL  Data

µg/m³  ppbV  Qualifier

1634-04-4 Methyl tert-Butyl Ether ND 0.54  ND 0.15  

71-43-2 Benzene ND 0.53  ND 0.17  

108-88-3 Toluene ND 0.54  ND 0.14  

100-41-4 Ethylbenzene ND 0.54  ND 0.12  

179601-23-1 m,p-Xylenes ND 1.1  ND 0.25  

95-47-6 o-Xylene ND 0.54  ND 0.12  

98-82-8 Cumene ND 0.54  ND 0.11  

108-67-8 1,3,5-Trimethylbenzene ND 0.53  ND 0.11  

95-63-6 1,2,4-Trimethylbenzene ND 0.54  ND 0.11  

ND = Compound was analyzed for, but not detected above the laboratory reporting limit.

MRL = Method Reporting Limit - The minimum quantity of a target analyte that can be confidently determined by the referenced method.

 

 

 

 

Parks Station

Client Sample ID:

Client Project ID:

Result

ppbV

Result

µg/m³
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TO15SCAN.XLS - NL - PageNo.:P2001607_TO15_2004021208_SC.xls - Surrogates

ALS ENVIRONMENTAL

 

SURROGATE SPIKE RECOVERY RESULTS

Page 1 of 1

Client: McKee Environmental, Inc (PA)

ALS Project ID: P2001607

 

Test Code: EPA TO-15

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date(s) Collected: 3/12/20

Analyst: Wida Ang Date(s) Received: 3/20/20

Sample Type: 1.0 L Summa Canister(s) Date(s) Analyzed: 3/31/20

Test Notes:  

 

Client Sample ID ALS Sample ID Acceptance Data

Limits Qualifier

P200331-MB 70-130  

P200331-LCS 70-130  

P2001607-001 70-130  

P2001607-002 70-130  

Surrogate percent recovery is verified and accepted based on the on-column result.

Reported results are shown in concentration units and as a result of the calculation, may vary slightly from the on-column percent recovery.

Parks VW1

Parks VW2

Client Project ID:

113102Method Blank

117101Lab Control Sample 92

1,2-Dichloroethane-d4

PercentPercent

Recovered Recovered

Bromofluorobenzene

Percent

92

96

Parks Station

112

113100

10187

Recovered

Toluene-d8
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TO15SCAN.XLS - NL - PageNo.:P2001607_TO15_2004021208_SC.xls - LCS

ALS ENVIRONMENTAL

 

LABORATORY CONTROL SAMPLE SUMMARY

Page 1 of 1

Client: McKee Environmental, Inc (PA)

Lab Control Sample ALS Project ID: P2001607

ALS Sample ID: P200331-LCS

 

Test Code: EPA TO-15 Date Collected: NA

Instrument ID: Tekmar AUTOCAN/Agilent 5975Binert/6890N/MS13 Date Received: NA

Analyst: Wida Ang Date Analyzed: 3/31/20

Sample Type: 1.0 L Summa Canister Volume(s) Analyzed: 0.125 Liter(s)

Test Notes:  

  

   

  

     CAS # Compound Data

 Qualifier

1634-04-4 Methyl tert-Butyl Ether 72 57-131

71-43-2 Benzene 94 66-109

108-88-3 Toluene 104 67-113

100-41-4 Ethylbenzene 109 65-117

179601-23-1 m,p-Xylenes 108 64-121

95-47-6 o-Xylene 108 64-120

98-82-8 Cumene 109 64-121

108-67-8 1,3,5-Trimethylbenzene 108 65-120

95-63-6 1,2,4-Trimethylbenzene 112 63-129

Laboratory Control Sample percent recovery is verified and accepted based on the on-column result.

Reported results are shown in concentration units and as a result of the calculation, may vary slightly.

 

 

231

220

210 197

Client Sample ID:

Client Project ID:

Spike Amount

µg/m³

Parks Station

214 155

212

426

ALS

Acceptance% Recovery

Limitsµg/m³

Result
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LOCATION MELVIN             KY+AR MD MO OH PA TN VA WV

Established Series
Rev. JCJ
11/2007

MELVIN SERIES

The Melvin series consists of very deep, poorly drained soils formed in silty alluvium on flood plains and in
upland depressions. Slopes range from 0 to 2 percent.

TAXONOMIC CLASS: Fine-silty, mixed, active, nonacid, mesic Fluvaquentic Endoaquepts

TYPICAL PEDON: Melvin silt loam--cultivated. (Colors are for moist soils unless otherwise stated.)

Ap--0 to 9 inches; dark grayish brown (10YR 4/2) silt loam; weak fine granular structure; very friable;
common fine and medium roots; common medium distinct yellowish brown (10YR 5/6) masses as iron
accumulations; common medium distinct light brownish gray (10YR 6/2) iron depletions; slightly alkaline;
clear smooth boundary. (5 to 10 inches thick)

Bg1--9 to 20 inches; light brownish gray (10YR 6/2) silt loam; weak medium subangular blocky structure;
firm; common fine and and medium roots; common fine distinct yellowish brown (10YR 5/8) masses as iron
accumulations; moderately acid; gradual wavy boundary.

Bg2--20 to 30 inches; light brownish gray (10YR 6/2) silt loam; moderate medium subangular blocky
structure; firm; few fine and medium roots; common medium distinct yellowish brown (10YR 5/6) and
common medium faint pale brown (10YR 6/3) masses as iron accumulations; moderately acid; gradual wavy
boundary. (Bg is 10 to 30 inches thick)

Cg--30 to 62 inches; light brownish gray (10YR 6/2) silt loam; massive; firm; few irregularly shaped black
(10YR 2/1) manganese and iron concretions; common fine distinct yellowish brown (10YR 5/6) masses as
iron accumulations; moderately acid. (10 to 45 inches thick)

TYPE LOCATION: Livingston County, Kentucky; 1.42 miles southwest of Iuka; 1.13 miles southwest of
the intersection of KY Highway 93 and Jake Dukes Road, 2,185 feet south of intersection of Corinth Church
Road and Jake Dukes Road; 300 feet east of Corinth Church Road in field. USGS Quad: Grand Rivers;
Latitude: (37 degrees, 4 minutes, 6 seconds N); Longitude: (88 degrees, 14 minutes, 47 seconds W).

RANGE IN CHARACTERISTICS: Depth to bedrock is 60 or more inches.. Coarse fragments, mostly
rounded pebbles, ranges from 0 to 5 percent to a depth of 30 inches and below this depth individual
subhorizons can range from 0 to 20 percent by volume. Content of iron and manganese concretions ranges
from 0 to 2 percent throughout. Reaction ranges from moderately acid to mildly alkaline throughout the
profile. A few flakes of mica are in some pedons.

The Ap and A horizon have hue of 10YR to 5Y, value of 3 to 7, and chroma of 1 to 4. Texture is a silt loam,
loam, fine sandy loam, or silty clay loam.

The Bg horizon has hue of 10YRto 5Y or is neutral, value of 4 to 7, and chroma of 2 or less. Redoximorphic
features in shades of brown, black, and red range from none to common. Texture is silt loam or silty clay

loam.



LOCATION NOLLVILLE          WV+MD PA

Established Series
JWB-ART
10/2005

NOLLVILLE SERIES

The Nollville series consists of deep, well drained, moderately permeable soils formed in residual materials
derived from argillaceous limestone and limy shale. Nollville soils are on convex upland ridges of low relief.
Slopes range from 3 to 35 percent. The mean annual precipitation is about 38 inches and the mean annual
temperature is about 53 degrees F.

TAXONOMIC CLASS: Fine-loamy, mixed, semiactive, mesic Typic Hapludalfs

TYPICAL PEDON: Nollville channery silt loam on an 11 percent west-facing convex sideslope in a
hayfield.

Ap--0 to 10 inches; dark yellowish brown (10YR 4/4) channery silt loam; moderate fine and medium
granular structure; friable; common very fine to medium roots; 20 percent shale channers; neutral; abrupt
smooth boundary (6 to 12 inches thick).

Bt1--10 to 20 inches; yellowish brown (10YR 5/8) channery silty clay loam with few streaks and pockets of
strong brown (7.5YR 5/6); moderate fine and medium subangular blocky structure; friable; slightly sticky,
slightly plastic; few very fine and fine roots; few patchy clay films on faces of peds and in pores; few black
iron-manganese stains on faces of peds and shale fragments; 20 percent shale channers; neutral; clear wavy
boundary.

Bt2--20 to 29 inches; yellowish brown (10YR 5/8) silty clay loam with common streaks and pockets of
strong brown (7.5YR 5/6); moderate fine and medium subangular blocky structure; friable; slightly sticky,
slightly plastic; few very fine and fine roots; common discontinuous clay films on faces of ped and in pores;
few black iron-manganese stains on faces of peds and shale fragments; 5 percent shale channers; neutral;
clear wavy boundary.

Bt3--29 to 41 inches; strong brown (7.5YR 5/6) silty clay with few streaks and pockets of yellowish brown
(10YR 5/8); weak medium prismatic parting to moderate medium subangular blocky structure; friable; sticky
and plastic; many continuous clay films on faces of peds and in pores; few black iron-manganese stains on
faces of peds and on shale fragments; 5 percent shale channers; slightly acid; clear wavy boundary (combined
thickness of the Bt is 20 to 45 inches).

C--41 to 57 inches; strong brown (7.5YR 5/6) very channery silty clay loam with common streaks and
pockets of brownish yellow (10YR 6/8); massive; friable; slightly sticky, slightly plastic; few patchy clay
films on shale fragments; few black iron-manganese stains on shale fragments; 55 percent shale channers;
slightly acid; abrupt wavy boundary (0 to 20 inches thick).

R--57 inches; slightly weathered, fractured and tilted, interbedded limestone and limy shale.

TYPE LOCATION: Berkeley County, West Virginia; about 400 feet east of county route 16 and 1 mile
north of the intersection of county routes 15 and 16, near Nollville. USGS Tablers Station topographic



LOCATION WURNO              VA+KY

Established Series
Rev. DDR,MHC
10/98

WURNO SERIES

Soils of the Wurno series are moderately deep and well drained with moderate permeability. They formed in
the weathered products of shale, interbedded with thin layers of limestone on uplands. Slopes range from 0 to
75 percent. Mean annual precipitation is about 40 inches and mean annual temperature is about 54 degrees F.

TAXONOMIC CLASS: Loamy-skeletal, mixed, semiactive, mesic Dystric Eutrudepts

TYPICAL PEDON: Wurno silt loam - under bluegrass pasture; on a SSW- facing 4 percent slope ridgetop.
Elevation 2,120 feet. (Colors are for moist soil unless otherwise stated.)

Ap--0 to 8 inches; yellowish brown (1OYR 5/4) silt loam; moderate fine granular structure; friable, slightly
sticky and slightly plastic; common fine and very fine roots; common very fine pores; 5 percent shale and
sandstone fragments less than 1 inch across; mildly alkaline; abrupt smooth boundary. (0 to 9 inches thick)

Bw--8 to 14 inches; brownish yellow (1OYR 6/6) very channery silty clay loam; moderate fine and very fine
subangular blocky structure; friable, slightly sticky and slightly plastic; few very fine roots; common very
fine pores; many yellowish brown (1OYR 5/6) ped coatings; 40 percent olive yellow (2.5Y 6/8) angular shale
fragments less than 3 inches across; mildly alkaline; abrupt wavy boundary. (4 to 20 inches thick)

C--14 to 21 inches; brownish yellow (1OYR 6/6) extremely channery silt loam in cracks and crevices and
between bedding planes; rock controlled structure; few very fine roots; 75 percent light yellowish brown
(2.5Y 6/4) shale fragments; mildly alkaline; abrupt irregular boundary. (3 to 11 inches thick)

Cr--21 to 27 inches light yellowish brown (2.5Y 6/4) shale that can be dug with spade; few very fine roots in
rock crevices; abrupt smooth boundary. (0 to 9 inches thick)

R--27 inches; rippable shale.

TYPE LOCATION: Pulaski County, Virginia; about 3/4 miles south of Newbern, Virginia; on VA-643, 100
yards NNE of road.

RANGE IN CHARACTERISTICS: Solum thickness is 10 to 30 inches and depth to lithic or paralithic
contact is 20 to 40 inches. Shale fragments range from 5 to 90 percent by volume in individual horizons of
the A and Bw horizons, 35 to 90 percent in the C horizon, and average over 35 percent in the particle-size
control section. Shale fragment content increases with depth. The soil is very strongly acid through mildly
alkaline in the solum and neutral through mildly alkaline in the substratum.

The A horizon has hue of 7.5YR through 2.5Y, value of 3 through 5, and chroma of 2 through 4. It is silt loam
or loam .

The B horizon has hue of 7.5YR through 2.5Y, value of 4 through 6, and chroma of 3 through 8. It is silt loam
or silty clay loam in the fine earth fraction.
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PHYSIOGRAPHIC PROVINCES OF PENNSYLVANIA

UNDERLYING ROCK TYPE

Shale and siltstone.

Shale, siltstone, and sandstone.

Sandstone, siltstone, shale, and con-
glomerate; some coal.

Shale, siltstone, sandstone, limestone,
and coal.

Sandstone, shale, red beds, and lime-
stone.

Sandstone, siltstone, shale, and con-
glomerate; some limestone and coal.

Shale, siltstone, and sandstone.

Sandstone, siltstone, shale, and con-
glomerate.

Sandstone, siltstone, shale, and con-
glomerate; some coal.

Sandstone, siltstone, and shale.

Sandstone, siltstone, and shale; some
conglomerate.

Sandstone, siltstone, shale, conglomer-
ate, limestone, and dolomite.

Sandstone, siltstone, shale, conglomer-
ate, limestone, and dolomite.

Sandstone, siltstone, conglomerate, and
anthracite.

Sandstone, shale, conglomerate, and
anthracite.

Sandstone, siltstone, and shale; some
limestone and conglomerate.

Northwest: Shale and sandstone; slate
at east end. Southeast: Limestone and
dolomite.

Metavolcanic rocks, quartzite, and some
dolomite.

Granitic gneiss, granodiorite, and
quartzite.

Mainly red shale, siltstone, and sand-
stone; some conglomerate and diabase.

Dominantly limestone and dolomite;
some phyllitic shale and sandstone.

Mainly schist, gneiss, and quartzite;
some saprolite.

Unconsolidated to poorly consolidated
sand and gravel; underlain by schist,
gneiss, and other metamorphic rocks.

ORIGIN

Glacial, lake, and fluvial
deposition and erosion.

Fluvial and glacial ero-
sion; glacial deposition.

Fluvial erosion; periglacial
mass wasting.

Fluvial erosion; periglacial
mass wasting; strip min-
ing.

Fluvial erosion and land-
slides.

Fluvial erosion; some peri-
glacial mass wasting.

Fluvial erosion; periglacial
mass wasting.

Fluvial erosion; periglacial
mass wasting.

Fluvial and glacial erosion;
glacial deposition.

Fluvial and glacial erosion;
glacial deposition.

Fluvial and glacial erosion;
glacial deposition.

Fluvial erosion; solution of
carbonate rocks; perigla-
cial mass wasting.

Fluvial erosion; some gla-
cial erosion and deposi-
tion in northeast.

Fluvial and glacial erosion;
some glacial deposition.

Fluvial erosion; some gla-
cial erosion and periglacial
mass wasting.

Fluvial erosion; some gla-
cial erosion and deposi-
tion in northeast.

Fluvial erosion; solution
of carbonate rocks; some
periglacial mass wasting.

Fluvial erosion of highly
variable rocks; some peri-
glacial mass wasting.

Fluvial erosion; some peri-
glacial mass wasting.

Fluvial erosion of rocks of
variable resistance.

Fluvial erosion; some peri-
glacial mass wasting.

Fluvial erosion; some peri-
glacial mass wasting.

Fluvial erosion and depo-
sition.

PHYSIO-

GRAPHIC

SECTION

Eastern Lake

Northwestern
Glaciated
Plateau

High Plateau

Pittsburgh
Low Plateau

Waynesburg
Hills

Allegheny
Mountain

Allegheny
Front

Deep Valleys

Glaciated
High Plateau

Glaciated Low
Plateau

Glaciated
Pocono
Plateau

Appalachian
Mountain

Susquehanna
Lowland

Anthracite
Valley

Anthracite
Upland

Blue
Mountain

Great Valley

South
Mountain

Reading
Prong

Gettysburg-
Newark
Lowland

Piedmont
Lowland

Piedmont
Upland

Lowland and
Intermediate
Upland

DOMINANT TOPOGRAPHIC FORM

Northwest-sloping, lake-parallel, low-relief ridges.

Broad, rounded upland and deep, steep-sided, linear
valleys partly filled with glacial deposits.

Broad, rounded to flat uplands having deep, angular
valleys.

Smooth to irregular, undulating surface; narrow, rela-
tively shallow valleys; strip mines and reclaimed land.

Very hilly with narrow hilltops and steep-sloped, nar-
row valleys.

Wide ridges separated by broad valleys; ridge eleva-
tions decrease to north.

East: Rounded to linear hills rising by steps to an es-
carpment; hills cut by narrow valleys. West: Undulat-
ing hills sloping away from escarpment.

Very deep, angular valleys; some broad to narrow
uplands.

Broad to narrow, rounded to flat, elongate uplands and
shallow valleys.

Rounded hills and valleys.

Broad, undulatory upland surface having dissected
margins.

Long, narrow ridges and broad to narrow valleys; some
karst.

Low to moderately high, linear ridges; linear valleys;
Susquehanna River valley.

Narrow to wide, canoe-shaped valley having irregular
to linear hills; valley enclosed by steep-sloped moun-
tain rim.

Upland surface having low, linear to rounded hills,
strip mines, and waste piles; upland surrounded by
an escarpment, a valley, and a mountain rim.

Linear ridge to south and valley to north; valley widens
eastward and includes low linear ridges and shallow
valleys.

Very broad valley. Northwest half: Dissected upland.
Southeast half: Low karst terrain.

Linear ridges, deep valleys, and flat uplands.

Circular to linear, rounded hills and ridges.

Rolling lowlands, shallow valleys, and isolated hills.

Broad, moderately dissected, karst valleys separated
by broad, low hills.

Broad, rounded to flat-topped hills and shallow valleys.

Flat upper terrace surface cut by shallow valleys; Dela-
ware River floodplain.

LOCAL

RELIEF1

Very low to
low.

Very low to
moderate.

Moderate to
high.

Low to mod-
erate.

Moderate.

Moderate to
high.

Moderate to
high.

Moderate to
very high.

Low to high.

Low to mod-
erate.

Low to mod-
erate.

Moderate to
very high.

Low to mod-
erate.

Low to mod-
erate.

Low to high.

Moderate to
high.

Low to mod-
erate.

Moderate to
high.

Moderate.

Low to mod-
erate.

Low.

Low to mod-
erate.

Very low.

GEOLOGIC STRUCTURE

Beds either horizontal or having
low south dip.

Subhorizontal beds.

Low-amplitude, open folds.

Moderate- to low-amplitude, open
folds, decreasing in occurrence
northwestward.

Horizontal beds.

Large-amplitude, open folds.

South: Broad fold. Elsewhere: Beds
having low northwest dip; some
faults.

Moderate-amplitude, open folds
that control valley orientations.

Moderate-amplitude, open folds.

Low-amplitude folds.

Beds having low north dip; some
small folds.

Open and closed plunging folds
having narrow hinges and planar
limbs; variety of faults.

Open and closed plunging folds
having narrow hinges and planar
limbs.

Broad, doubly-plunging syncline;
faults and smaller folds.

Many narrow folds having steep
limbs; many faults.

Southwest: South limb of broad
fold. Northeast: Small folds north
of Blue Mountain.

Thrust sheets, nappes, overturned
folds, and steep faults; many third-
and fourth-order folds.

Major anticlinorium having many
second- and third-order folds.

Multiple nappes.

Half-graben having low, mono-
clinal, northwest-dipping beds.

Complexly folded and faulted.

Extremely complexly folded and
faulted.

Unconsolidated deposits under-
lain by complexly folded and fault-
ed rocks.

APPROXI-

MATE

ELEVATION2

Min. Max.

570 1,000

900 2,200

980 2,360

660 2,340

848 1,638

775 3,210

540 2,980

560 2,560

620 2,560

440 2,690

1,200 2.320

440 2,775

260 1,715

500 2,368

320 2,094

300 1,680

140 1,100

450 2,080

140 1,364

20 1,355

60 700

100 1,220

0 200

BOUNDARIES

Northwest: Lake Erie. Southeast: Base of escarpment.

Northwest: Base of escarpment. Southeast: Glacial border.

Northwest: Glacial border. Northeast: Margins of deep val-
leys. South: Arbitrary along drainage divides between coal
and noncoal areas.

Northwest: Glacial border. Elsewhere: Arbitrary at topo-
graphic changes with adjacent sections.

Arbitrary at change of topography.

East: Arbitrary between coal and noncoal areas. West:
Base of west flank of Chestnut Ridge. North: Approximates
northeast terminus of large-amplitude, open folds.

East: Stream at base of hills below escarpment. West: Ar-
bitrary between coal and noncoal areas.

Arbitrary at margins of deep valleys, either at top of val-
ley slope or along drainage divide.

East: Base of escarpment. Elsewhere: Arbitrary with mar-
gins of deep valleys.

Base of escarpments of adjacent uplands; base of Pocono
escarpment. Elsewhere: Arbitrary.

South and east: Base of Pocono escarpment. North: Crest
of drainage divide. West: Arbitrary.

Southeast: Base of slope change on southeast side of Blue
Mountain. West and northwest: Center of valley bottom
west of westernmost linear ridge. Elsewhere: Base of slope
change of eastern ridges; arbitrary between ridges.

Base of slope change to higher ridges of all surrounding
areas; arbitrary in valley areas.

Outer base of surrounding mountain.

Northeast: Arbitrary between coal and noncoal areas. Else-
where: Outer base of surrounding mountain.

Southeast: Base of slope change on southeast side of Blue
Mountain. Northwest: Base of mountain; base of Pocono
escarpment. Northeast: Arbitrary.

North: Base of slope change on southeast side of Blue
Mountain. South: Base of slope change to adjacent up-
lands.

Base of slope change to adjacent lowlands.

Base of slope change to adjacent lowlands.

Base of slope changes with adjacent uplands and low-
lands. Elsewhere: Arbitrary.

South: Base of slope change to adjacent upland. North:
Mesozoic red rocks.

East: Base of low to vague Fall Line escarpment. North:
Base of slope change to adjacent lowlands.

Northwest: Base of low to vague Fall Line escarpment.
East: Arbitrary.
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1Local relief: 0 to 100 feet, very low; 101 to 300 feet, low; 301 to 600 feet, moderate; 601 to 1,000 feet, high; >1,000 feet, very high.
(Relief categories listed here for Pennsylvania do not necessarily apply to other states or countries.)

2Elevations are in feet.
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DRAINAGE

PATTERN

Parallel.

Dendritic.

Dendritic.

Dendritic.

Dendritic.

Dendritic.

Parallel and
trellis.

Angulate and
rectangular.

Angulate and
dendritic.

Dendritic.

Deranged.

Trellis, angu-
late, and
some karst.

Trellis and
angulate.

Trellis and
parallel.

Trellis.

Trellis.

Dendritic
and karst.

Dendritic.

Dendritic.

Dendritic
and trellis.

Dendritic
and karst.

Dendritic.

Dendritic.
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Map Unit Legend

Fulton County, Pennsylvania (PA057)

Map

Unit

Symbol

Map Unit Name

Acres

in

AOI

Percent

of AOI

Me Melvin silt loam 0.3 24.4%

WuD Wurno-Nollville

channery silt

loams, 15 to 25

percent slopes

0.8 75.6%

Totals for Area of

Interest

1.1 100.0%

Fulton County, Pennsylvania (PA057)

 
 Soil Map

 
 Warning: Soil Map may not be valid at this scale.

You have zoomed in beyond the scale at which the soil map for this area is intended to
be used. Mapping of soils is done at a particular scale. The soil surveys that comprise
your AOI were mapped at 1:24,000. The design of map units and the level of detail
shown in the resulting soil map are dependent on that map scale.

Enlargement of maps beyond the scale of mapping can cause misunderstanding of the
detail of mapping and accuracy of soil line placement. The maps do not show the small
areas of contrasting soils that could have been shown at a more detailed scale.

Scale (not to scale)  
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CBAKA@ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHKEQKH!%*6HU)%%)VHW)24HEPKKA QLAMLEC 5N#H#N>>H BMJMCQED OPPJDP@EB

ACKBKC FG>:;5H 'GI>&5H:#!JHH E@MEH!U&>>&!!ZHW'HXWNN5("R:>NHH QLAMLMK H H H

ACKAQ@ FG>:;5H 'GI>&5H:#!JHH W'HUGR:;5:;#5HH QLKQLDC H H H

ACKABM FG>:;5H 'GI>&5H:#!JHH I;YHBBAHUGR:;5:;#5HH QLKPLDM H H H

BDM@PB FG>:;5H 'GI>&5H:#!JHH EMPKPH"*?SV/0THW)24HF)7,H>)*4)+H!"HEPKKB QLK@LEE 5N#H#N>>H BMJM@AKC OPPJQDBMD

BDEQDK FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHEPE@HRS$$18T/+HU)%%)VHW)24HF)7,H>/,,%$,)+H!"HEPKKA QLKALEM 5N#H#N>>H BMJM@CKA OPPJD@MCE

ACKACB FG>:;5H 'GI>&5H:#!JHH U(WHPBHI;YHDCHU"WW&R;5\&>>NHH QLKALDB H H H

EMBEDK FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H QLKKLPD 5N#H#N>>H BMJMPDEP OPPJDQP@

BDKCCD FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHEPCH;%4H:)V+8S/1HW)24HF)7,H>/,,%$,)+H!"HEPKKA QLKMLEM 5N#H#N>>H BMJMCEDB OPPJDC@

ACKA@@ FG>:;5H 'GI>&5H:#!JHH U(WHP@HI;YHDCHF;W:H>&::>N:;5HH QLKMLDK H H H

@ABDQB FG>:;5H 'GI>&5H:#!JHH H H QLEPLMQ 5N#H#N>>H BMJMAACP OPPJDP@DB

ACKBMD FG>:;5H 'GI>&5H:#!JHH !;HI;YHAQPHUGR:;5:;#5HH QLEPLMM H H H

@MQDKK FG>:;5H 'GI>&5H:#!JHH KBDPH&W;5HIW&'XNHW;"'HUGR:;5:;#5H!"HEPKKD QLE@LEA 5N#H#N>>H BMJMDBEQ OPPJDD@KD

@ABCDA FG>:;5H 'GI>&5H:#!JHH H H QLEELMC 5N#H#N>>H BMJMC@KP OPPJDKKPQ

@ABCDB FG>:;5H 'GI>&5H:#!JHH H H QLEMLMP 5N#H#N>>H BMJMPPAQ OPPJQDA@C

ACKBE@ FG>:;5H 'GI>&5H:#!JHH CC@HRU"'ZHR&'NH'WH(U".INWRIGWXHH QLEMLME H H H

@MEP@E FG>:;5H 'GI>&5H:#!JHH EMAQDH#2,$7<2%%HW)24H.0()++$%%8]*7?H!"HEPKAA QLQLEK 5N#H#N>>H BMJMAMPC OPPJDQMCP

ACKAED FG>:;5H 'GI>&5H:#!JHH DQ@MHX&>INW:HW'H(U".INWRIGWXHH QLPLME H H H

ACKA@P FG>:;5H 'GI>&5H:#!JHH I;YHCMAHUGR:;5:;#5HH QLBLDA H H H

C@CPDE FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HCMMH5;W:UH(>N"W&'XNHW;"'HUGR:;5:;#5H!"HEPKKD QLKLEP 5N#H#N>>H BMJM@BCQ OPQJMKED

ACKAPC FG>:;5H 'GI>&5H:#!JHH I;YH@QKHUGR:;5:;#5HH QLKLD@ H H H

KMPPQ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H QLKLPQ H BMJMQBPK OPPJDDMKQ

ACKAPP FG>:;5H 'GI>&5H:#!JHH UGR:;5:;#5HH QLELD@ H H H

ACKACD FG>:;5H 'GI>&5H:#!JHH F;W:H>&::>N:;5HH QLELD@ H H H

ACKAPM FG>:;5H 'GI>&5H:#!JHH UGR:;5:;#5HH QLELD@ H H H

ACKAAE FG>:;5H 'GI>&5H:#!JHH U(WHP@HF;W:H>&::>N:;5HH QLELQD H H H

ACKAAK FG>:;5H 'GI>&5H:#!JHH U(WHP@HF;W:H>&::>N:;5HH QLELQD H H H

EMBEDC FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H QLELQD 5N#H#N>>H BMJMPBBB OPQJMMEEE

EMBKMK FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H QLELQQ 5N#H#N>>H BMJMEPKK OPPJDCDEP

@ABPMB FG>:;5H 'GI>&5H:#!JHH H H QLELQA 5N#H#N>>H ADJDPMMQ OPQJMA@A@

@MQC@B FG>:;5H 'GI>&5H:#!JHH BEKH!&::HR:WNN:HUGR:;5:;#5H!"HEPKKD PLAELEA 5N#H#N>>H BMJMBQEC OPQJMKQK@



ACKAPQ FG>:;5H 'GI>&5H:#!JHH U(WHP@HI;YHKMMHF;W:H>&::>N:;5HH PLKPLD@ H H H

@MQC@C FG>:;5H 'GI>&5H:#!JHH CAPH!>G.HU;>>;#HW;"'HUGR:;5:;#5H!"HEPKKD PLKCLEA 5N#H#N>>H BMJMQAQA OPPJDQQ@B

ACKBKP FG>:;5H 'GI>&5H:#!JHH A@PH!>G.HU;>>;#HW'HUGR:;5:;#5HH PLKALMK H H H

ACKAKE FG>:;5H 'GI>&5H:#!JHH IGW5:H("I&5RHH PLKALDQ H H H

KMPPA FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H PLKALPQ H BMJMCCAD OPPJDCKPQ

ACKAQD FG>:;5H 'GI>&5H:#!JHH RWHP@HI;YHPCMHIGW5:H("I&5RHH PLKELDP H H H

CKAACC FG>:;5H 'GI>&5H:#!JHH KCQHXW&R:H.&>>HW'HIGW5:H("I&5RH!"HEPKE@ PLKMLE@ 5N#H#N>>H BMJMPP@Q OPPJQDADK

@ABPME FG>:;5H 'GI>&5H:#!JHH H H PLEPLMC 5N#H#N>>H BMJMKDPD OPPJDCQP

ACKBEC FG>:;5H 'GI>&5H:#!JHH ECBPEH!>N"R"5:HW&'XNHW'HUGR:;5:;#5HH PLECLME H H H

@ABCQC FG>:;5H 'GI>&5H:#!JHH H H PLE@LM@ 5N#H#N>>H BMJMCDCA OPPJQQB@D

@ABCQ@ FG>:;5H 'GI>&5H:#!JHH H H PLEALM@ 5N#H#N>>H BMJMKECD OPPJDP@QE

BQP@MB FG>:;5H 'GI>&5H:#!JHH EM@PPH"GXU#&([HW;"'HEPKE@ PLEKLEE 5N#H#N>>H BMJM@KMB OPPJQD@MA

CCACAE FG>:;5H 'GI>&5H:#!JHH AKCQBHXWN":H(;\NHW'HIGW5:H("I&5RH!"HHEPKE@ PLEELEQ 5N#H#N>>H BMJMCDP@ OPPJDKEMP

C@EQMK FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHKQ@DHNJH'*,0SH()7+$7HW)24HEPKAA PLEELEP 5N#H#N>>H BMJMEE@Q OPPJDCDDQ

@ABPAB FG>:;5H 'GI>&5H:#!JHH H H PLEELMP 5N#H#N>>H ADJDEPCQ OPQJMDK@B

ACKADM FG>:;5H 'GI>&5H:#!JHH U(WHPEHI;YHEAMO"HUGR:;5:;#5HH PLEELDP H H H

EMBKMD FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H PLEELQP 5N#H#N>>H BMJMA@QA OPPJDCM@C

EMBKEC FG>:;5H 'GI>&5H:#!JHH H H PLEELQP 5N#H#N>>H H H

EMBKEM FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H PLEMLQP 5N#H#N>>H BMJMAMKQ OPPJDCBEP

@ABDQK FG>:;5H 'GI>&5H:#!JHH H H PLQLMQ 5N#H#N>>H BMJMAEC OPPJDP@DC

KMPQ@ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H PLQLPQ H BMJEMK@ OPPJDQBBB

@ABCPM FG>:;5H 'GI>&5H:#!JHH H H PLCLMB 5N#H#N>>H BMJM@EBB OPQJMK@MK

CCACCD FG>:;5H 'GI>&5H:#!JHH KCPHR&5;3G&!NHW'HF;W:H>&::>N:;5H!"HEPKKA PL@LEQ 5N#H#N>>H BMJMC@E OPPJDCKDB

@EBQ@B FG>:;5H 'GI>&5H:#!JHH K@M@H!%*6HU)%%)VHW)24HEPKKA PLALEB 5N#H#N>>H BMJMC@PD OPPJDPEA

ACKADA FG>:;5H 'GI>&5H:#!JHH .((;55N>>RIGWXHH PLELDQ H H H

ACKAKA FG>:;5H 'GI>&5H:#!JHH 'G:(U(;W5NWHW'HH PLELDP H H H

ACKA@K FG>:;5H 'GI>&5H:#!JHH IGW5:H("I&5RHH PLELDK H H H

ACKABK FG>:;5H 'GI>&5H:#!JHH UGR:;5:;#5HH PLELDM H H H

ACKAAA FG>:;5H 'GI>&5H:#!JHH F;W:H>&::>N:;5HH PLELQD H H H

EMBKMQ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H PLELQQ 5N#H#N>>H BMJMQ OPQJMEPPQ

EMBEQC FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H PLELQE 5N#H#N>>H BMJMP OPPJDEDBB



EMBEPD FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H PLELQE 5N#H#N>>H BMJMPEDB OPQJMMPKK

@ABCQB FG>:;5H 'GI>&5H:#!JHH H H CLKALM@ 5N#H#N>>H BMJMQPAC OPPJD@BA

@ABCQA FG>:;5H 'GI>&5H:#!JHH H H CLKKLM@ 5N#H#N>>H BMJMCM@ OPPJDCAAK

ACKBMP FG>:;5H 'GI>&5H:#!JHH ABAQH(>N"W&'XNHW'HF;W:H>&::>N:;5HH CLEDLMM H H H

ACKBMQ FG>:;5H 'GI>&5H:#!JHH U(WHCBHI;YHKBHU"WW&R;5\&>>NHH CLEDLMM H H H

ACKBKA FG>:;5H 'GI>&5H:#!JHH AE@HU;W:;5H.N"';#H>5HUGR:;5:;#5HH CLEPLMK H H H

@ABCCQ FG>:;5H 'GI>&5H:#!JHH H H CLECLMB 5N#H#N>>H BMJM@EPE OPQJMKBMK

C@EKQP FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHEMKQPH#":NWF">>HW;"'HH.((;55N>>RIGWXH!"HHHEPKAA CLE@LEP 5N#H#N>>H BMJMAP OPPJDQBPP

@ABPKB FG>:;5H 'GI>&5H:#!JHH H H CLE@LMC 5N#H#N>>H ADJDKCPQ OPQJMD@DK

ACKAQM FG>:;5H 'GI>&5H:#!JHH U(WHCBHI;YHAMCO"HUGR:;5:;#5HH CLEKLD@ H H H

CCACDE FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHE@CBH>)?H(2]/+HW)24HEPKKA CLEELEQ 5N#H#N>>H BMJMBEDP OPPJDCEMB

@EB@EC FG>:;5H 'GI>&5H:#!JHH KPDCAHX7$2,H()=$HW)24HEPKKA CLEELEB 5N#H#N>>H BMJMAE@C OPPJDCDK

ACKA@Q FG>:;5H 'GI>&5H:#!JHH U(HP@HI;YHEKEO[HUGR:;5:;#5HH CLEELDA H H H

@E@KAE FG>:;5H 'GI>&5H:#!JHH EPBHU&XUHW&'XNHW'HUGR:;5:;#5H!"HEPKKD CLDLEB 5N#H#N>>H BMJMQM@C OPQJMMMM@

ACKAPD FG>:;5H 'GI>&5H:#!JHH F;W'H>&::>N:;5HH CL@LD@ H H H

ACKAB@ FG>:;5H 'GI>&5H:#!JHH W'HUGR:;5:;#5HH CL@LDE H H H

ACKA@E FG>:;5H 'GI>&5H:#!JHH .((;55N>RIGWXHH CLELDK H H H

ACKAA@ FG>:;5H 'GI>&5H:#!JHH F;W:H>&::>N:;5HH CLELDM H H H

ACKAAB FG>:;5H 'GI>&5H:#!JHH F;W:H>&::>N:;5HH CLELQD H H H

ACKAEQ FG>:;5H 'GI>&5H:#!JHH F;W:H>&::>N:;5HH CLELQD H H H

EMBEQP FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H CLELQM 5N#H#N>>H BMJMDQQD OPPJDPPPQ

@ABPMK FG>:;5H 'GI>&5H:#!JHH H H @LK@LMP 5N#H#N>>H BMJMBQMC OPQJMKPEA

ACKACK FG>:;5H 'GI>&5H:#!JHH U(WHPEHI;YHEEQHUGR:;5:;#5HH @LK@LD@ H H H

ACKBAE FG>:;5H 'GI>&5H:#!JHH !>G.HU;>>;#HW'HF;W:H>&::>N:;5HH @LKKLMA H H H

ACKBEQ FG>:;5H 'GI>&5H:#!JHH QQQHI"::>NHW&'XNHW'H.((;55N>>RIGWXHH @LKELMK H H H

CBMAPM FG>:;5H 'GI>&5H:#!JHH DKACH#":NWF">>HW'HUGR:;5:;#5H!"HEPKKD @LEDLEC 5N#H#N>>H BMJMBAQB OPQJMMEBA

EMBKEA FG>:;5H 'GI>&5H:#!JHH H H @LEQLQB 5N#H#N>>H H H

@ABDQE FG>:;5H 'GI>&5H:#!JHH H H @LEKLMD 5N#H#N>>H BMJMDCKQ OPPJDDEAP

@ABDQM FG>:;5H 'GI>&5H:#!JHH H H @LEELMD 5N#H#N>>H BMJMK@AP OPPJDCBD

@ABCPP FG>:;5H 'GI>&5H:#!JHH H H @LEELM@ 5N#H#N>>H BMJMDEDQ OPPJDDBKK

ACKABB FG>:;5H 'GI>&5H:#!JHH U(WHPEHI;YHEKEO[HUGR:;5:;#5HH @LEELDK H H H



BQQMPA FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HADBH5JH(%$27HW/4?$HW4JHEPKKD @LEMLEM 5N#H#N>>H BMJM@MDB OPQJMKACB

ACKAAD FG>:;5H 'GI>&5H:#!JHH I;YHABBHUGR:;5:;#5HH @LEMLDE H H H

@ABDQQ FG>:;5H 'GI>&5H:#!JHH H H @LQLMD 5N#H#N>>H BMJMMPDK OPQJMM@@

@ABCDK FG>:;5H 'GI>&5H:#!JHH H H @LCLMC 5N#H#N>>H BMJMAPQE OPQJMK@P@

ACKABQ FG>:;5H 'GI>&5H:#!JHH U(WHP@HI;YHECKHF;W:H>&::>N:;5HH @LCLDK H H H

ACKBME FG>:;5H 'GI>&5H:#!JHH BQDHI;::>NHW&'XNHW'H.((;55N>>RIGWXHH @LALDD H H H

ACKBMK FG>:;5H 'GI>&5H:#!JHH BBCCHF&5HUN>."5HW'HF&5>NZ\&>>NHH @LALDD H H H

ACKBM@ FG>:;5H 'GI>&5H:#!JHH BPCH3G"WWZHU&>>HW'HUGR:;5:;#5HH @LKLMM H H H

EMBKEB FG>:;5H 'GI>&5H:#!JHH H H @LKLQB 5N#H#N>>H H H

ACKAC@ FG>:;5H 'GI>&5H:#!JHH UGR:;5:;#5HH @LELD@ H H H

EMBEDQ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H @LELQD 5N#H#N>>H BMJMEEEE OPPJDDCAD

EMBKMP FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H @LELQQ 5N#H#N>>H BMJMMDPK OPPJDDKPQ

EMBED@ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H @LELQC 5N#H#N>>H BMJMAACE OPPJDQEAD

EMBEQM FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H @LELQK 5N#H#N>>H BMJMPK@ OPQJMMCCP

EMBEPQ FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H @LELQM 5N#H#N>>H BMJM@QAA OPQJMEECP

ACKBAM FG>:;5H 'GI>&5H:#!JHH W:H@KKHIGW5:H("I&5RHH BLKQLMA H H H

ACKAKM FG>:;5H 'GI>&5H:#!JHH F;W:H>&::>N:;5HH BLKQLDA H H H

ACKBEK FG>:;5H 'GI>&5H:#!JHH BKPH3G"WWZHU&>>HW'HUGR:;5:;#5HH BLKCLME H H H

@ABDDK FG>:;5H 'GI>&5H:#!JHH H H BLKKLMQ 5N#H#N>>H BMJMKBKP OPPJDP@BC

BQBMC@ FG>:;5H 'GI>&5H:#!JHH ABQAKH(7)?S2+H!/T$HEPKE@ BLKELEM 5N#H#N>>H BMJMQAKC OPPJQD@KE

EMBEQD FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H BLKELQA 5N#H#N>>H BMJMPECP OPQJMMP@

KMQBM FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H BLKELPD H BMJMKQMC OPQJMKQMC

KMQBM FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H BLKELPD H BMJMKQMC OPQJMKQMC

ACKBKD FG>:;5H 'GI>&5H:#!JHH !;HI;YHACHX>N5\&>>NHH BLEBLMA H H H

KMQBK FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H BLEBLPQ H BMJMBMKQ OPQJMKCCP

EMBKEK FG>:;5H 'GI>&5H:#!JHH H H BLEMLQB 5N#H#N>>H H H

KMPQB FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H BLQLP@ H BMJMDDEP OPPJDQDEP

@ABPMA FG>:;5H 'GI>&5H:#!JHH H H BLBLMP 5N#H#N>>H BMJMKBPD OPPJDCQCP

ACKAQE FG>:;5H 'GI>&5H:#!JHH .((;55N>>RIGWXHH BLELDP H H H

ACKACC FG>:;5H 'GI>&5H:#!JHH IGW5:H("I&5RHH BLELD@ H H H

EMBEDA FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H BLELQQ 5N#H#N>>H BMJMBPPQ OPQJMKPKK



EMBKMC FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H BLELQQ 5N#H#N>>H BMJMABBB OPPJDPPPQ

EMBEQ@ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H BLELQE 5N#H#N>>H BMJMECEE OPPJDDK@

EMBEQB FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H BLELQM 5N#H#N>>H BMJMQDPK OPPJDMPPQ

CPEBKA FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HECAEEH!%$282+,HW/4?$HW4JHH ALKDLPQ 5N#H#N>>H BMJMBEBP OPQJMKPQE

ACKBMB FG>:;5H 'GI>&5H:#!JHH KBDH.N>&5RHW'H.((;55N>>RIGWXHH ALKBLMM H H H

ACKAK@ FG>:;5H 'GI>&5H:#!JHH IGW5:H("I&5RHH ALEDLDM H H H

@ABCPB FG>:;5H 'GI>&5H:#!JHH H H ALE@LM@ 5N#H#N>>H BMJMQEEE OPPJDCE@A

ACKADK FG>:;5H 'GI>&5H:#!JHH KAEPHRU&N>'RHW'H(U".INWRIGWXHH ALKLDQ H H H

ACKAKB FG>:;5H 'GI>&5H:#!JHH EEM"H H ALELDM H H H

EMBKMA FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H ALELQQ 5N#H#N>>H BMJMAAQD OPPJDPBEP

EMBKEE FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H ALELQC 5N#H#N>>H BMJM@MQA OPQJMEECP

KMQBP FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H ALELPD H BMJMBQQD OPQJMMDPK

CPBM@D FG>:;5H 'GI>&5H:#!JHH K@CDH!%*6HU)%%)VHW)24HEPKKA KLKCLED 5N#H#N>>H BMJMCCEA OPPJDCQCE

ACKAQK FG>:;5H 'GI>&5H:#!JHH U(WHPEHI;YHEMQO(HUGR:;5:;#5HH KLKMLDP H H H

@ABCPE FG>:;5H 'GI>&5H:#!JHH H H KLEPLM@ 5N#H#N>>H BMJM@DAA OPQJME@P

@ABCPK FG>:;5H 'GI>&5H:#!JHH H H KLE@LM@ 5N#H#N>>H BMJMKCC OPPJDPEK@

@ABCDD FG>:;5H 'GI>&5H:#!JHH H H KLEBLMC 5N#H#N>>H BMJMPCB OPPJDMBDB

@ABCDP FG>:;5H 'GI>&5H:#!JHH H H KLEBLMC 5N#H#N>>H BMJMPCBK OPPJDMBQP

ACKBMC FG>:;5H 'GI>&5H:#!JHH AAQM@HXWN":H(;\NHW'HIGW5:H("I&5RHH KLEELMM H H H

@ABPMM FG>:;5H 'GI>&5H:#!JHH H H KLEMLMC 5N#H#N>>H BMJMKPMC OPQJMKC@C

@ABDPQ FG>:;5H 'GI>&5H:#!JHH H H KLDLMD 5N#H#N>>H BMJMDQDQ OPPJDQDBP

@ABCDQ FG>:;5H 'GI>&5H:#!JHH H H KLDLMC 5N#H#N>>H BMJMPQ OPPJQD@CE

@ABCPC FG>:;5H 'GI>&5H:#!JHH H H KLDLM@ 5N#H#N>>H BMJMD@PQ OPPJDDE@B

ACKAAQ FG>:;5H 'GI>&5H:#!JHH UGR:;5:;#5HH KLELDE H H H

ACKAKC FG>:;5H 'GI>&5H:#!JHH F;W:H>&::>N:;5HH KLELDM H H H

EMBEDD FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H KLELQD 5N#H#N>>H BMJMBACE OPPJDQCCP

EMAQM@ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHU*8,)+,)V+H H KLELQQ 5N#H#N>>H BMJMQKKC OPPJDQCB@

ACKABD FG>:;5H 'GI>&5H:#!JHH U(WHP@HI;YHKBBHF;W:H>&::>N:;5HH ELKQLDK H H H

@ABDDM FG>:;5H 'GI>&5H:#!JHH H H ELK@LMQ 5N#H#N>>H BMJMBMKQ OPPJDDMKA

ACKBMM FG>:;5H 'GI>&5H:#!JHH U(WHP@HI;YHA@DHF;W:H>&::>N:;5HH ELK@LDD H H H

ACKA@M FG>:;5H 'GI>&5H:#!JHH U(WHP@HI;YHAQQH.(("55N>RIGWXHH ELKMLDK H H H



ACKBKQ FG>:;5H 'GI>&5H:#!JHH AKMQDHXWN":H(;\NHW'HF;W:H>&::>N:;5HH ELCLMA H H H

@ABDPP FG>:;5H 'GI>&5H:#!JHH H H ELKLMD 5N#H#N>>H BMJMCCEQ OPPJDPE@D

ACKA@D FG>:;5H 'GI>&5H:#!JHH F;W:H>&::>N:;5HH ELELD@ H H H

ACKACM FG>:;5H 'GI>&5H:#!JHH UGR:;5:;#5HH ELELD@ H H H

ACKACE FG>:;5H 'GI>&5H:#!JHH UGR:;5:;#5HH ELELD@ H H H

EMBEDB FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H ELELQP 5N#H#N>>H BMJMQK@ OPPJQD@KQ

KMPPB FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H ELELPD H BMJMCQMC OPPJDPBEP

EMBEQA FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H ELELPQ 5N#H#N>>H BMJMKKKK OPPJDCDBB

EMBKKE FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H ELELPB 5N#H#N>>H BMJMEAMC OPQJMEM@C

EMBKKA FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H ELELPB 5N#H#N>>H BMJMAQAA OPQJMKDEP

EMBKKK FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H ELELCD 5N#H#N>>H BMJMQAQD OPPJDQQQD

EMBKEQ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H ELELCQ 5N#H#N>>H BMJMPDEP OPPJQD@QA

EMBKED FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H ELELCP 5N#H#N>>H BMJMC OPPJDK@KQ

EMBKKM FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H ELELCC 5N#H#N>>H BMJMMDPK OPPJDCK@

EMBKEP FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H H 5N#H#N>>H BMJMDKKK OPPJDDAAA

EMBKKB FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H H 5N#H#N>>H BMJMBP@ OPQJMKM@C

EMBKK@ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H H 5N#H#N>>H BMJMPCCP OPPJQDPKK

EMBKKC FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H H 5N#H#N>>H BMJMDMKQ OPPJDDBPK

EMBKKP FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H H 5N#H#N>>H BMJMEKPQ OPQJMMDBB

EMBKKQ FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H H 5N#H#N>>H BMJMK@QA OPPJDPECP

EMBKKD FG>:;5H 'GI>&5H:#!JHUGR:;5:;#5HH H H 5N#H#N>>H BMJMBQCE OPQJMKCCP

EMBKAM FG>:;5H 'GI>&5H:#!JHIGW5:H("I&5RHH H H 5N#H#N>>H BMJMAAQD OPPJDPM@C

ACKADE FG>:;5H 'GI>&5H:#!JHH U(HP@HI;YHK@CHF;W:H>&::>N:;5HH H H H H



'7/%%$7 ;7/?/+2%;V+$7#$%%G8$ #2,$7G8$ #$%%'$1,S^<,_:)1;<(28/+?^<,_I),,)6;<(28/+?^<,_(28/+?'/26$,$7^/+_'$1,S:)I$47)0T^<,_I$47)0T5),W$20S$4

H#">:NWRH#N>>RH`H!G.!RH>>(H<)aH #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JHI%2/7H #&:U'W"#">H';.NR:&(H EDQ OE @D C E@ F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HN\NWN::RH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H.(3G":NH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H>Z5(UH #&:U'W"#">H';.NR:&(H KMA H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HV/+$?274+$7H#&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JH(7261,)+H #&:U'W"#">H';.NR:&(H EKM OE AD C AD F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H627,/+H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HR:"R&:H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HR:W&:NH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H(W;F:H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HI;ZHR(;G:RH;FH".NW&("HH H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H#NIIH H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XHU;W5I"[NWHH H H H H H H F2%8$H

;:UNWH (W;.#N>>H"JH#&:U'W"#">H';.NR:&(H EMB M AB C H F2%8$H

;:UNWH (W;.#N>>H"JH#&:U'W"#">H';.NR:&(H EMB M AB C H F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JHUN5WZH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HIGW5NWH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HIGW5:H("I&5H(UGW(UHH H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H/+?/)8/H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JH(R;W'"RH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H>;W[."5H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H(;W'N>>H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HI;W'XNH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HR5Z'NWH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HVS/,$H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JHS))=$7H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JHFWZH H H H H H H H F2%8$H

HcNFFH(H!Z>NH#N>>H'W&>>&5XH(;GW:H>H #&:U'W"#">H';.NR:&(H BM@ M EM@ H QM F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H<7$,S$/6H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H



HXNW">'H#JH(>"W[H#N>>H'W&>>&5XH&5(JHR:W"&:H';5">'H#&:U'W"#">H';.NR:&(H ECA M KE C H F2%8$H

HXNW">'H#JH(>"W[H#N>>H'W&>>&5XH&5(JHR:W"&:H';5">'H#&:U'W"#">H';.NR:&(H ECA M KE C H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HR,72/,H #&:U'W"#">H';.NR:&(H BMB H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H.&YN>>H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HG>RUH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H(GWF."5H H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XH.G.."H&\"5H#&:U'W"#">H';.NR:&(H EQM M QB C CM F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H5N#."5H>H #&:U'W"#">H';.NR:&(H D@ M BM C AM F2%8$H

;:UNWH !"WR;5HIJH #&:U'W"#">H';.NR:&(H EMA M BM C H F2%8$H

;:UNWH !"WR;5HIJH #&:U'W"#">H';.NR:&(H EMA M BM C H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H#":NWRH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H#N&5R:;([H #&:U'W"#">H';.NR:&(H KKD M QB C @C F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JHS/%]$7,H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HR,2%%62+H #&:U'W"#">H';.NR:&(H KKD M EM@ C DK F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JHS/0T$88H288)0/2,$8H#&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JH.*71S-Hc7JH #&:U'W"#">H';.NR:&(H EBM OE @D C @D F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HV/,,$7H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H(W;.NWH H H H H H H H F2%8$H

HXNW">'H#JH(>"W[H#N>>H'W&>>&5XH&5(JHUNWRUNZH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HUNRRH #&:U'W"#">H';.NR:&(H KKD H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HU;;\NWH H H H H H H H F2%8$H

H'HWHNW&[RN5H#":NWH#N>>H`H!G.!HRNW\&(NH]))S$7H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H!"W[H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H!"W[H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H"5'WN#RH #&:U'W"#">H';.NR:&(H EPD M QB C P F2%8$H

;:UNWH RU;;!HIN>\ZH#&:U'W"#">H';.NR:&(H KM@ M KM C H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HS)%%/]2*?SH #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HU;U."5H H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XH.N>>;::H H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XH^#&>>&".H.HR.&:U_H!"::NWR;5H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HR:W"&>H H H H H H H H F2%8$H



RU":9NWH#N>>H'W&>>&5XHRU;WNH"55"H#&:U'W"#">H';.NR:&(H KMM M BK C KQ F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HR.&:UH'H #&:U'W"#">H';.NR:&(H CD@ M ECQ C ECM F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H[;;5:9HRH #&:U'W"#">H';.NR:&(H EA@ M @M C BM F2%8$H

G5[5;#5H #&'N>H>NR:NWH#&:U'W"#">H';.NR:&(H CC M EK C H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H:WG"YH #&:U'W"#">H';.NR:&(H KPD M QB C @Q F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H!"W[H H H H H H H H F2%8$H

HXNW">'H#JH(>"W[H#N>>H'W&>>&5XH&5(JH("WI"GXUH>H#&:U'W"#">H';.NR:&(H KKA M KE C EQ F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HR:W"&:H H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XHR&!NRH.H #&:U'W"#">H';.NR:&(H EMM M BK C A@ F2%8$H

RU":9NWH#N>>H'W&>>&5XHU"55H>JH #&:U'W"#">H';.NR:&(H EBK M BM C H F2%8$H

HXNW">'H#JH(>"W[H#N>>H'W&>>&5XH&5(JHI%20TH #&:U'W"#">H';.NR:&(H EBM OE BE CJK@ KQ F2%8$H

HXNW">'H#JH(>"W[H#N>>H'W&>>&5XH&5(JHRS$<</$%4H #&:U'W"#">H';.NR:&(H QM OK ED CJK@ P F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HF&YH H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XH';5NZHNW5NR:H#&:U'W"#">H';.NR:&(H DD M D@ @JC H F2%8$H

RU":9NWH#N>>H'W&>>&5XH';5NZHNW5NR:H#&:U'W"#">H';.NR:&(H DD M D@ @JC H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HF;R:NWH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HIGW[R!WNRR;WHH H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H'GI>&5H:#!HIG&>'&5XHH H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HUN5WZH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H>&(">9WNH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H.N5:9NWH #&:U'W"#">H';.NR:&(H @KD M EQM C EMD F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HW&(U"W'RH H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XH[NRRN>W&5XHXH#&:U'W"#">H';.NR:&(H EKM M BM C A@ F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HG5&:N'H.N:U;'&R:H(UGW(UHH H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H.G.."H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H4/,6$7H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XH(G:(U">>H H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XHI;;:UH H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XHIW;#5H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H'N5:W&R[H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HUN5WZH[N55&:UH#&:U'W"#">H';.NR:&(H A@A M @K C BM F2%8$H



H5NX>NZbRH#N>>H'W&>>&5XH&5(JH'/a)+H #&:U'W"#">H';.NR:&(H KP@ OE KED C KED F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H(;W'NGH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H(G:RU">>H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H["W(9N#R[&HH H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H())TH #&:U'W"#">H';.NR:&(H E@B M EMA C QK F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H.$%%),,H #&:U'W"#">H';.NR:&(H EP@ M BK C ED F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H;W:UH H H H H H H H F2%8$H

HcNFFH(H!Z>NH#N>>H'W&>>&5XH(">U;G5HXH#&:U'W"#">H';.NR:&(H EB@ M AE H K@ F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H'*=2%%H #&:U'W"#">H';.NR:&(H CMB M QB C P@ F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H#&5NX"W'5NWHH H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HS)<<62+H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HI"W"U"W:H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H\;NXN>H #&:U'W"#">H';.NR:&(H KKQ M CK C BD F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HT$$8$62+H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H8S))1H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H'N#:RH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HU$%62+H #&:U'W"#">H';.NR:&(H EPD M EMM C BA F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H"5:U;5ZH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H'NR>;5XH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HRU"#H #&:U'W"#">H';.NR:&(H KPQ M QB C @Q F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HXGZNWH H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XHUN5WZHWJH #&:U'W"#">H';.NR:&(H EK@ M BM C H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HUGR:;5:;#5HRN5&;WH(&:JH(N5:NWHH H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XH'G\">>H H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XH.(X;#"5H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H!">.NWHWN">:ZHH H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HU;W5NH H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XHZN"XNWH[N55N:UH#&:U'W"#">H';.NR:&(H EQM M QB C C F2%8$H

RU":9NWH#N>>H'W&>>&5XH^#&>>&".H.HR.&:U_HU"55Hc;U5H#&:U'W"#">H';.NR:&(H EMM M QB C CQ F2%8$H

H#U&R>NWRH#N>>H'W&>>&5XH&5(HS$%%62+H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HUN>."5H #&:U'W"#">H';.NR:&(H KMA M EM@ C DP F2%8$H



H#">:NWRH#N>>RH`H!G.!RH>>(HcH>HXH&5'GR:W&NRHH H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HF>N.&5XH #&:U'W"#">H';.NR:&(H A@B M QB C @C F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HIW;GXU:H H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HNRUH H H H H H H H F2%8$H

RU":9NWH#N>>H'W&>>&5XH!N([H#JH #&:U'W"#">H';.NR:&(H EQM H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HR5Z'NWH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(HIGW5:H("I&5RH!WNRIZ:NW&"5H(UGW(UH#&:U'W"#">H';.NR:&(H E@B M EM@ C PM F2%8$H

H5NX>NZbRH#N>>H'W&>>&5XH&5(JH0%/11/+?$7H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H:"Z>;WH H H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H]$/4$%H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H

H#">:NWRH#N>>RH`H!G.!RH>>(H8,/+8)+H #&:U'W"#">H';.NR:&(H H H H H H F2%8$H
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H BM H H H H [NZRNWH`H:;5;>;#"ZHF.RHH X#R&H)7/?/+2%%-H%/8,$4H,S$H47/%%$7H28HEKMAEH
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H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@MBH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCAEH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@@KH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@ECH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@ACH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@AEH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@BBH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCAM5),$fH())74/+2,$8H27$H2117)a/62,$JH"H8$0)+4H%)02,/)+H]28$4H)+H,S$H47/%%$7H8T$,0SHV28H1%20$4H6)7$H,S2+HEMMMH<$$,H2V2-H<7)6H,S/8H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCKAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBPMH

EJ@ EKP H H \;>G.N:W&(H#":(UH`HIG([N:HH U".&>:;5HXW;G!HH H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCEM5),$fH())74/+2,$8H27$H2117)a/62,$JH"H8$0)+4H%)02,/)+H]28$4H)+H,S$H47/%%$7H8T$,0SHV28H1%20$4H6)7$H,S2+HKMMMH<$$,H2V2-H<7)6H,S/8H



H EEA H H H H &W&RUH\">>NZH.N.O(":R[&>>HF.HH H

C H H H WN!;W:N'H.N:U;'H5;:H[5;#5HH &W&RUH\">>NZH.N.O(":R[&>>HF.HH H

K@ H H AM \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBCEH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBCKH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBCAH

AM ECM EQM E NR:&.":N'H H (":R[&>>HF;W.":&;5HH H

AM KM H E \;>G.N:W&(H#":(UH`HIG([N:HH F;WN[5;IRHF;W.":&;5HH W:iXW"ZHRUH

KM KM H H NR:&.":N'H H U".&>:;5HXW;G!HH ("R&5XHIGW&N'JH

KM KM H H NR:&.":N'H H U".&>:;5HXW;G!HH X#R&H)7/?/+2%%-H%/8,$4H,S$H47/%%$7H28HEKMAEH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@M@H
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H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCEBH
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CM CM H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCKDH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@MCH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@EDH
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H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@BAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCEC5),$fH())74/+2,$8H27$H2117)a/62,$JH"H8$0)+4H%)02,/)+H]28$4H)+H,S$H47/%%$7H8T$,0SHV28H1%20$4H6)7$H,S2+HKMMMH<$$,H2V2-H<7)6H,S/8H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@EPH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCB@@H

AM H H AM \;>G.N:W&(H#":(UH`HIG([N:HH H H H
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H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@KEH
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KM BM H K #N&WH H IW">>&NWHF;W.":&;5HH H
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H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCA@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@BQH

AM BB H AM \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCB@KH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBDMH

EM KQ H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@MDH

AM CM H A #N&WH H R(UNWWHF;W.":&;5HH R".!>NH5;JHPQOMKOMPKJH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@EMH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@MKH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@MAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBCBH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBC@H
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AM BC H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H
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H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@CMH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCB@BH
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H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@KKH

EK BA H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCBKH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@BDH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCKPH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCKC5),$fH())74/+2,$8H27$H2117)a/62,$JH"H8$0)+4H%)02,/)+H]28$4H)+H,S$H47/%%$7H8T$,0SHV28H1%20$4H6)7$H,S2+H@MMH<$$,H2V2-H<7)6H,S/8H%

KM M H CM NR:&.":N'H H H H H

E EMD H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

CM KM H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCQMH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@KAH

EQ BM DM K NR:&.":N'H H (":R[&>>HF;W.":&;5HH H

EQ BM DM K NR:&.":N'H H G5[5;#5H H W:iXW"ZHRUj(.iR:NN>H

EB CM KMM K NR:&.":N'H H &W&RUH\">>NZH.N.O(":R[&>>HF.HH H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPDACH

E@ AM H K #N&WH H F;WN[5;IRHF;W.":&;5HH H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCEEH

QJ@ D H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

K@ BM E@M CM \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@KCH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCB@CH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBQ@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBP@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBCCH

AM AM H E NR:&.":N'H H #&>>RH(WNN[HF;W.":&;5HH H

EM A@ H E NR:&.":N'H H IW">>&NWH`HU"WWN>>HF.RHH W:iXW"ZHRUH



E@ K@ H E NR:&.":N'H H F;WN[5;IRHF;W.":&;5HH W:iWN'HRUHW;([H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCK@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCKBH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@BMH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@BEH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@@CH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCMD5),$fH())74/+2,$8H27$H2117)a/62,$JH"H8$0)+4H%)02,/)+H]28$4H)+H,S$H47/%%$7H8T$,0SHV28H1%20$4H6)7$H,S2+H@MMH<$$,H2V2-H<7)6H,S/8H%

EM @K H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCCQH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@EAH

AM B@ H AM \;>G.N:W&(H#":(UH`HIG([N:HH H H H

EMM CM E@M CM \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBDEH

K@ K@ H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@EKH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBPQH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBQBH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBCQH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBCPH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCB@MH

K@ BM H E NR:&.":N'H H IW">>&NWH`HU"WWN>>HF.RHH W:iXW"ZHRUH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCBAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBD@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@CBH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@@EH

AM @D H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

BM BM CM E \;>G.N:W&(H#":(UH`HIG([N:HH G5[5;#5H H W:iWN'HRUH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPDA@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPDABH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCEQ5),$fH())74/+2,$8H27$H2117)a/62,$JH"H8$0)+4H%)02,/)+H]28$4H)+H,S$H47/%%$7H8T$,0SHV28H1%20$4H6)7$H,S2+HBMMMH<$$,H2V2-H<7)6H,S/8H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBPPH



Q BM H AM \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBPKH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPDBAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCAAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBQEH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@ABH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@A@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@AQH

KM CM EQM K H H G5[5;#5H H W:iXW"ZHRUH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBDQH

EM KMM AMM DM NR:&.":N'H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.KB@@PQH

AM AB H H NR:&.":N'H H IW">>&NWH`HU"WWN>>HF.RHH H

BM H H E NR:&.":N'H H IW">>&NWH`HU"WWN>>HF.RHH H

AM H KA EJ@ NR:&.":N'H H F;WN[5;IRHF;W.":&;5HH W:iXW"ZHRUHW;([H

E@ BM H E NR:&.":N'H H R(UNWWHF;W.":&;5HH W:iXW"ZHRUH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@CAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCB@AH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@B@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPDBPH

E@ AM Q@ EKM \;>G.N:W&(H#":(UH`HIG([N:HH H H W,JDDPH&HPCH,)H@KKH,)H(7)?S2+H!/T$H

A E@M KMM A NR:&.":N'H H F;WN[5;IRHF;W.":&;5HH W:iWN'HW;([H

H EPJK H H H H ."U"5:"5X;HF;W.":&;5HH H

AM H H B #N&WH H ."U"5:"5X;HF;W.":&;5HH H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@CKH

E@ KK H MJA NR:&.":N'H H &W&RUH\">>NZH.N.O(":R[&>>HF.HH H

EK BM DM A H H G5[5;#5H H H

EK Q H B #N&WH H F;WN[5;IRHF;W.":&;5HH H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCBBH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@EBH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBDDH

EK EK@ EA@ EJ@ NR:&.":N'H H F;WN[5;IRHF;W.":&;5HH H



B K@ H E NR:&.":N'H H IW">>&NWH`HU"WWN>>HF.RHH H

@M E@ H E NR:&.":N'H H &W&RUH\">>NZH.N.O(":R[&>>HF.HH W:iU"W'HXW"ZHR>H

P KM H E NR:&.":N'H H IW">>&NWH`HU"WWN>>HF.RHH W:iU"W'HXW"ZHRUH

EK CM EKM KBM H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.KB@@PPH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@APH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCB@QH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCE@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@K@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCB@PH

EM AM H MJ@ NR:&.":N'H H (":R[&>>HF;W.":&;5HH H

CM H H E NR:&.":N'H H F;WN[5;IRHF;W.":&;5HH H

KM B@ H H NR:&.":N'H H IW">>&NWH`HU"WWN>>HF.RHH X#R&H)7/?/+2%%-H%/8,$4H,S$H47/%%$7H28HEKMAEH

P H H H \;>G.N:W&(H#":(UH`HIG([N:HH H H H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@E@H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCEKH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCEAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCBMH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCAQH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@ADH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCBEH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPDAAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCADH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPCEPH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBPEH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCB@DH

K@ H H E NR:&.":N'H H IW">>&NWH`HU"WWN>>HF.RHH H

C EMM ACM EKM NR:&.":N'H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.KB@@QAW:iR"5'HW;([H

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBQKH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EQPDBBH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@AAH

H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMCBQAH



H H H H H H H S,,1fLLVVVJ/<726$2118J40+7J8,2,$J12J*8L,)1)?$)L!2X#&Rg8$270SL'/81%2-W$1)7,&62?$J281ah/4i&.EMC@CEH
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