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SURFACE WATER AND SEDIMENT SAMPLING AREAS
EXTENT LOCATION MAP 

FORMER NASJRB WILLOW GROVE
HORSHAM TOWNSHIP, PENNSYLVANIA
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1
FIGURE NUMBER
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WE04MK BOND 12/20/23

12/20/23T MOORE

CHECKED BY DATE

Service Layer Credits: Source: Esri, Maxar, Earthstar
Geographics, and the GIS User Community



6

6

6

6

6

6
6

6

6

6

6 6

6

6

6

6

6

6

6

6

6

6

6

6

6
6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6 6

6

6

6

6
6

6

6

6

6

6

6

6

6

6
6

6

6
6

6

6
6

6

6

6

6

6

6

6

6

6

6

6

6

6

6
6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

6

66

#0
#0

#0
#0

#0

#0#0

#0

#0

#0

#0

#0

#0

#0
#0

#0
#0

#0

#0

#0
#0#0
#0

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.
!.

!.

!.

!.

!.

!.

!.

!.!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

!.

SW-22A

SW-22

SW-31A

SW-05

SW-10

SW-14

SW-15

SW-18

SW-20

SW-68

SW-26

SW-27

SW-28

SW-30

SW-31

SW-51

SW-63

SW-21A

SW-06

SW-16

SW-21B

SW-23B

SW-09

SW-11

SW-12

SW-13

SW-17

SW-22B

SW-23A

SW-24A

SW-24B

SW-25

SW-32

SW-19

SW-29

OUTFALL #8D

OUTFALL #8C

OUTFALL #8B
OUTFALL #8A

OUTFALL #8

OUTFALL #7A
OUTFALL #7

OUTFALL #6

OUTFALL #6A

OUTFALL #15

OUTFALL #14

OUTFALL #13

OUTFALL #12

OUTFALL #10

OUTFALL #11

OUTFALL #9

OUTFALL #8E

"Abandoned Rifle Range No. 2

Building 80

608

13

" Hangar 680"

Building 681

"
Northern Ponding Area

Building 183

Building 175

"

North End Landfill

Little Nesham
iny Creek

Park Creek

³
\\Egss706gisfs1\egs\kingofprussia\GIS\112G08005\WE04\FI.SW\2022.12\a_pfas_2022.12_sw.mxd 03/09/24 MKB KoP

Extent A

Extent A Location

SW-51 12/2/2022
PFOS 2600 J

CTO

2
FIGURE NUMBER

DATEDRAWN BY

WE04MK BOND 03/09/24

03/09/24T MOORE

CHECKED BY DATE

PFAS SURFACE WATER SAMPLING ANALYTICAL RESULTS 
PFOS HUMAN HEALTH EXCEEDANCES ONLY

(DECEMBER 2022)
EXTENT A

FORMER NASJRB WILLOW GROVE
HORSHAM TOWNSHIP, PENNSYLVANIA

Legend

!. Surface Water Sample Location

!. Historical Surface Water Sample Location

#0 Outfall Sample Location

Park Creek Sewage Treatment Plant
Discharge Point

??

Interpreted Groundwater Flow Direction

6 Stream

IRP Site Boundary

Potential PFAS Source

Biddle Air National Guard

Former NASJRB Willow Grove

1,000 0 1,000500

Feet

SW-05
PFOS 196

12/6/2022

SW-63 12/6/2022
PFOS 38.7

SW-14
PFOS 280 J

12/6/2022

SW-16 12/6/2022-D
PFOS 54 J 52 J

12/6/2022

SW-17
PFOS 52 J

12/6/2022 SW-19
PFOS 86 J

12/6/2022

SW-28
PFOS 580 J

12/6/2022

SW-26
PFOS 350 J

12/6/2022

SW-31A 12/5/2022
PFOS 44 J

SW-27
PFOS 590 J

12/6/2022

SW-20
PFOS 120 J 170 J

12/5/2022 12/6/2022

SW-30 12/5/2022
PFOS 12 J

Notes:
1. All samples collected during base flow conditions.
2. Red bold values indicate the value was above the Human Health PSL.
3. Human Health project screening levels are site-specific values calculated
using the EPA RSL Calculator (May 2023) and are based on a target cancer
risk level of 1x10-6 (applicable to PFOA only) and a target hazard quotient of
0.1.
4. Red italicized values indicate the value was above the Ecological Aquatic
Organism PSL.
5. Red underlined values indicate the value was above the Ecological Wildlife
PSL.
6. Ecological PSLs are from Grippo et al. (2021) and Divine et. al. (2020).
7. D - Duplicate sample
8. PSL - Project screening level
9. Results reported in nanograms per liter (ng/L).
10. PFBS - Perfluorobutanesulfonic acid
11. PFOA - Pentadecafluorooctanoic acid
12. PFOS - Perfluorooctanesulfonic acid
13. PFHxS - Perfluorohexanesulfonic acid
14. PFNA - Perfluorononanoic acid
15. HFPO-DA - Hexafluoropropylene oxide dimer acid
16. PFHxA - Perfluorohexanoic acid
17. NC - No criteria established

PFOA** PFOS PFBS** PFHxS** PFNA** HFPO-DA** PFDA** PFDoA** PFHpA** PFHxA**

Human Health PSL (ng/L) 2,3 210 140 21,000 1,200 170 210 NC NC NC 31,000

Ecological PSL - Aquatic Organism (ng/L) 4,5,6 307,000 22,600 400,000 NC 16,400 NC 2,940 72,000 870,000 28,800

Ecological PSL - Wildlife (ng/L) 4,5,6 1,580,000 2,080 5,710,000 5,500 2,200 NC 660 NC NC 2,210,000

Surface Water

** Results not shown as human health and ecological (when available) screening levels were never exceeded.
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!. Surface Water Sample Location

!. Historical Surface Water Sample Location
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Interpreted Groundwater Flow Direction

6 Stream
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500 0 500250

Feet

PFAS SURFACE WATER SAMPLING ANALYTICAL RESULTS 
PFOS HUMAN HEALTH EXCEEDANCES ONLY

(DECEMBER 2022)
EXTENT B

FORMER NASJRB WILLOW GROVE
HORSHAM TOWNSHIP, PENNSYLVANIA 3

CTO

FIGURE NUMBER

DATEDRAWN BY

WE04MK BOND 03/09/24

03/09/24T MOORE

CHECKED BY DATE

SW-39A 12/5/2022
PFOS 150 J

SW-33 12/5/2022
PFOS 50 J

SW-42 12/5/2022
PFOS 310 J

SW-41 12/5/2022 12/5/2022-D
PFOS 970 J 550 J

SW-34A 12/5/2022
PFOS 72 J

³
Service Layer Credits: Source: Esri, Maxar, Earthstar
Geographics, and the GIS User Community

Notes:
1. All samples collected during base flow conditions.
2. Red bold values indicate the value was above the Human Health PSL.
3. Human Health project screening levels are site-specific values calculated
using the EPA RSL Calculator (May 2023) and are based on a target cancer
risk level of 1x10-6 (applicable to PFOA only) and a target hazard quotient of
0.1.
4. Red italicized values indicate the value was above the Ecological Aquatic
Organism PSL.
5. Red underlined values indicate the value was above the Ecological Wildlife
PSL.
6. Ecological PSLs are from Grippo et al. (2021) and Divine et. al. (2020).
7. D - Duplicate sample
8. PSL - Project screening level
9. Results reported in nanograms per liter (ng/L).
10. PFBS - Perfluorobutanesulfonic acid
11. PFOA - Pentadecafluorooctanoic acid
12. PFOS - Perfluorooctanesulfonic acid
13. PFHxS - Perfluorohexanesulfonic acid
14. PFNA - Perfluorononanoic acid
15. HFPO-DA - Hexafluoropropylene oxide dimer acid
16. PFHxA - Perfluorohexanoic acid
17. NC - No criteria established

PFOA** PFOS PFBS** PFHxS** PFNA** HFPO-DA** PFDA** PFDoA** PFHpA** PFHxA**

Human Health PSL (ng/L) 2,3 210 140 21,000 1,200 170 210 NC NC NC 31,000

Ecological PSL - Aquatic Organism (ng/L) 4,5,6 307,000 22,600 400,000 NC 16,400 NC 2,940 72,000 870,000 28,800

Ecological PSL - Wildlife (ng/L) 4,5,6 1,580,000 2,080 5,710,000 5,500 2,200 NC 660 NC NC 2,210,000

Surface Water

** Results not shown as human health and ecological (when available) screening levels were never exceeded.
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Legend

!. Surface Water Sample Location

!. Historical Surface Water Sample Location

??

Interpreted Groundwater Flow Direction

6 Stream

Potential PFAS Source Area

Biddle Air National Guard Base

Former NASJRB Willow Grove

CTO

4
FIGURE NUMBER

DATEDRAWN BY

WE04MK BOND 03/09/24

03/09/24T MOORE

CHECKED BY DATE

PFAS SURFACE WATER SAMPLING ANALYTICAL RESULTS 
PFOS HUMAN HEALTH EXCEEDANCES ONLY

(DECEMBER 2022)
EXTENT C

FORMER NASJRB WILLOW GROVE
HORSHAM TOWNSHIP, PENNSYLVANIA

SW-08A
PFOS 6.73

12/6/2022

SW-64 12/6/2022 12/6/2022-D
PFOS 8.62 6.92

Service Layer Credits: Source: Esri, Maxar, Earthstar
Geographics, and the GIS User Community

Notes:
1. All samples collected during base flow conditions.
2. Red bold values indicate the value was above the Human Health PSL.
3. Human Health project screening levels are site-specific values calculated
using the EPA RSL Calculator (May 2023) and are based on a target cancer
risk level of 1x10-6 (applicable to PFOA only) and a target hazard quotient of
0.1.
4. Red italicized values indicate the value was above the Ecological Aquatic
Organism PSL.
5. Red underlined values indicate the value was above the Ecological Wildlife
PSL.
6. Ecological PSLs are from Grippo et al. (2021) and Divine et. al. (2020).
7. D - Duplicate sample
8. PSL - Project screening level
9. Results reported in nanograms per liter (ng/L).
10. PFBS - Perfluorobutanesulfonic acid
11. PFOA - Pentadecafluorooctanoic acid
12. PFOS - Perfluorooctanesulfonic acid
13. PFHxS - Perfluorohexanesulfonic acid
14. PFNA - Perfluorononanoic acid
15. HFPO-DA - Hexafluoropropylene oxide dimer acid
16. PFHxA - Perfluorohexanoic acid
17. NC - No criteria established

PFOA** PFOS PFBS** PFHxS** PFNA** HFPO-DA** PFDA** PFDoA** PFHpA** PFHxA**

Human Health PSL (ng/L) 2,3 210 140 21,000 1,200 170 210 NC NC NC 31,000

Ecological PSL - Aquatic Organism (ng/L) 4,5,6 307,000 22,600 400,000 NC 16,400 NC 2,940 72,000 870,000 28,800

Ecological PSL - Wildlife (ng/L) 4,5,6 1,580,000 2,080 5,710,000 5,500 2,200 NC 660 NC NC 2,210,000

Surface Water

** Results not shown as human health and ecological (when available) screening levels were never exceeded.
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Extent D

Extent D Location

Legend

!. Surface Water Sample Location

!. Historical Surface Water Sample Location

#0 Outfall Sample Location

??

Interpreted Groundwater Flow Direction

6 Stream

IRP Site Boundary

Potential PFAS Source Area

Biddle Air National Guard Base

Former NASJRB Willow Grove

CTO
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FIGURE NUMBER

DATEDRAWN BY

WE04MK BOND 03/09/24

03/09/24T MOORE

CHECKED BY DATE

PFAS SURFACE WATER SAMPLING ANALYTICAL RESULTS 
PFOS HUMAN HEALTH EXCEEDANCES ONLY

(DECEMBER 2022)
EXTENT D

FORMER NASJRB WILLOW GROVE
HORSHAM TOWNSHIP, PENNSYLVANIA

SW-52 12/5/2022
PFOS Dry

SW-03
PFOS 280

12/6/2022

SW-57 12/5/2022
PFOS 120 J

SW-01 12/5/2022
PFOS 1490 J

Service Layer Credits: Source: Esri, Maxar, Earthstar
Geographics, and the GIS User Community

Notes:
1. All samples collected during base flow conditions.
2. Red bold values indicate the value was above the Human Health PSL.
3. Human Health project screening levels are site-specific values calculated
using the EPA RSL Calculator (May 2023) and are based on a target cancer
risk level of 1x10-6 (applicable to PFOA only) and a target hazard quotient of
0.1.
4. Red italicized values indicate the value was above the Ecological Aquatic
Organism PSL.
5. Red underlined values indicate the value was above the Ecological Wildlife
PSL.
6. Ecological PSLs are from Grippo et al. (2021) and Divine et. al. (2020).
7. D - Duplicate sample
8. PSL - Project screening level
9. Results reported in nanograms per liter (ng/L).
10. PFBS - Perfluorobutanesulfonic acid
11. PFOA - Pentadecafluorooctanoic acid
12. PFOS - Perfluorooctanesulfonic acid
13. PFHxS - Perfluorohexanesulfonic acid
14. PFNA - Perfluorononanoic acid
15. HFPO-DA - Hexafluoropropylene oxide dimer acid
16. PFHxA - Perfluorohexanoic acid
17. NC - No criteria established

PFOA** PFOS PFBS** PFHxS** PFNA** HFPO-DA** PFDA** PFDoA** PFHpA** PFHxA**

Human Health PSL (ng/L) 2,3 210 140 21,000 1,200 170 210 NC NC NC 31,000

Ecological PSL - Aquatic Organism (ng/L) 4,5,6 307,000 22,600 400,000 NC 16,400 NC 2,940 72,000 870,000 28,800

Ecological PSL - Wildlife (ng/L) 4,5,6 1,580,000 2,080 5,710,000 5,500 2,200 NC 660 NC NC 2,210,000

Surface Water

** Results not shown as human health and ecological (when available) screening levels were never exceeded.
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Legend

!. Surface Water Sample Location

!. Historical Surface Water Sample Location

#0 Outfall Sample Location

??

Interpreted Groundwater Flow Direction

6 Stream

IRP Site Boundary

Potential PFAS Source Area

Confirmed PFAS Source Area

Biddle Air National Guard Base

Former NASJRB Willow Grove

Service Layer Credits: Source: Esri, Maxar, Earthstar Geographics, and the GIS
User Community

PFAS SURFACE WATER SAMPLING ANALYTICAL RESULTS 
PFOS HUMAN HEALTH EXCEEDANCES ONLY

(DECEMBER 2022)
EXTENT E

FORMER NASJRB WILLOW GROVE
HORSHAM TOWNSHIP, PENNSYLVANIA 6

CTO

FIGURE NUMBER

DATEDRAWN BY

WE04MK BOND 03/09/24

03/09/24R MERCURI

CHECKED BY DATE

SW-53 12/5/2022
PFOS Dry

SW-54 12/5/2022
PFOS Dry

SW-48 12/5/2022
PFOS 5.67

SW-46 12/5/2022
PFOS 159

SW-47 12/5/2022
PFOS 32.4

SW-45 12/5/2022 12/5/2022-D
PFOS 175 189

SW-49 12/5/2022
PFOS Dry

³
Service Layer Credits: Source: Esri, Maxar, Earthstar
Geographics, and the GIS User Community

Notes:
1. All samples collected during base flow conditions.
2. Red bold values indicate the value was above the Human Health PSL.
3. Human Health project screening levels are site-specific values calculated
using the EPA RSL Calculator (May 2023) and are based on a target cancer
risk level of 1x10-6 (applicable to PFOA only) and a target hazard quotient of
0.1.
4. Red italicized values indicate the value was above the Ecological Aquatic
Organism PSL.
5. Red underlined values indicate the value was above the Ecological Wildlife
PSL.
6. Ecological PSLs are from Grippo et al. (2021) and Divine et. al. (2020).
7. D - Duplicate sample
8. PSL - Project screening level
9. Results reported in nanograms per liter (ng/L).
10. PFBS - Perfluorobutanesulfonic acid
11. PFOA - Pentadecafluorooctanoic acid
12. PFOS - Perfluorooctanesulfonic acid
13. PFHxS - Perfluorohexanesulfonic acid
14. PFNA - Perfluorononanoic acid
15. HFPO-DA - Hexafluoropropylene oxide dimer acid
16. PFHxA - Perfluorohexanoic acid
17. NC - No criteria established

PFOA** PFOS PFBS** PFHxS** PFNA** HFPO-DA** PFDA** PFDoA** PFHpA** PFHxA**

Human Health PSL (ng/L) 2,3 210 140 21,000 1,200 170 210 NC NC NC 31,000

Ecological PSL - Aquatic Organism (ng/L) 4,5,6 307,000 22,600 400,000 NC 16,400 NC 2,940 72,000 870,000 28,800

Ecological PSL - Wildlife (ng/L) 4,5,6 1,580,000 2,080 5,710,000 5,500 2,200 NC 660 NC NC 2,210,000

Surface Water

** Results not shown as human health and ecological (when available) screening levels were never exceeded.
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SW-36A 12/5/2022
PFOS 60

SW-56 12/5/2022
PFOS 36.4

³
Service Layer Credits: Source: Esri, Maxar, Earthstar
Geographics, and the GIS User Community

Notes:
1. All samples collected during base flow conditions.
2. Red bold values indicate the value was above the Human Health PSL.
3. Human Health project screening levels are site-specific values calculated
using the EPA RSL Calculator (May 2023) and are based on a target cancer
risk level of 1x10-6 (applicable to PFOA only) and a target hazard quotient of
0.1.
4. Red italicized values indicate the value was above the Ecological Aquatic
Organism PSL.
5. Red underlined values indicate the value was above the Ecological Wildlife
PSL.
6. Ecological PSLs are from Grippo et al. (2021) and Divine et. al. (2020).
7. D - Duplicate sample
8. PSL - Project screening level
9. Results reported in nanograms per liter (ng/L).
10. PFBS - Perfluorobutanesulfonic acid
11. PFOA - Pentadecafluorooctanoic acid
12. PFOS - Perfluorooctanesulfonic acid
13. PFHxS - Perfluorohexanesulfonic acid
14. PFNA - Perfluorononanoic acid
15. HFPO-DA - Hexafluoropropylene oxide dimer acid
16. PFHxA - Perfluorohexanoic acid
17. NC - No criteria established

PFOA** PFOS PFBS** PFHxS** PFNA** HFPO-DA** PFDA** PFDoA** PFHpA** PFHxA**

Human Health PSL (ng/L) 2,3 210 140 21,000 1,200 170 210 NC NC NC 31,000

Ecological PSL - Aquatic Organism (ng/L) 4,5,6 307,000 22,600 400,000 NC 16,400 NC 2,940 72,000 870,000 28,800

Ecological PSL - Wildlife (ng/L) 4,5,6 1,580,000 2,080 5,710,000 5,500 2,200 NC 660 NC NC 2,210,000

Surface Water

** Results not shown as human health and ecological (when available) screening levels were never exceeded.
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