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· GWL = groundwater elevation in feet above mean sea level (ft amsl).
· ClO4 = perchlorate concentration in micrograms per liter (µg/L).
· Depths to groundwater were measured on 12/15/2014.
· Wells were sampled for perchlorate from 10/10/2014
  through 10/15/2014 unless denoted with an asterisk (*);
  these wells were sampled from 7/8/2014 through 7/15/2014.
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· GWL = groundwater elevation in feet above mean sea level (ft amsl).
· ClO4 = perchlorate concentration in micrograms per liter (µg/L).
· Depths to groundwater were measured on 12/15/2014.
· Wells were sampled for perchlorate from 10/10/2014
  through 10/15/2014 unless denoted with an asterisk (*);
  these wells were sampled from 7/8/2014 through 7/15/2014.
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· GWL = groundwater elevation in feet above mean sea level (ft amsl).
· ClO4 = perchlorate concentration in micrograms per liter (µg/L).
· Depths to groundwater were measured on 12/15/2014.
· Wells were sampled for perchlorate from 10/10/2014
  through 10/15/2014 unless denoted with an asterisk (*);
  these wells were sampled from 7/8/2014 through 7/15/2014.
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· GWL = groundwater elevation in feet above mean sea level (ft amsl).
· ClO4 = perchlorate concentration in micrograms per liter (µg/L).
· Depths to groundwater were measured on 12/15/2014.
· Wells were sampled for perchlorate from 10/10/2014
  through 10/15/2014 unless denoted with an asterisk (*);
  these wells were sampled from 7/8/2014 through 7/15/2014.
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NOTES
· Aerial photo source: ESRI World Imagery.
· Groundwater elevations are expressed in
  feet above mean sea level.
· * = well is not used in contouring.
· NM = not measured.
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NOTES
· Aerial photo source: Google Earth Pro.
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
· ft bgs = feet below ground surface.
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NOTES
· Aerial photo source: ESRI World Imagery.
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
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· Aerial photo source: ESRI World Imagery.
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
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NOTES
· Aerial photo source: ESRI World Imagery.
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).

LEGEND

Soil sampling location
(ARCADIS, 2014)

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

SOIL SAMPLING LOCATIONS
NEW BURN AREA

FIGURE

12

Scale:  1" = 40'

Feet
0 20 40

Former open burn unit

New Burn Area soil sampling location
(2004-2006)

Ephemeral wash (approximate location)

Inferred extent of perchlorate in soil
above cleanup goal

Soil sampling location
(ARCADIS, 2015)
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NOTES
· Aerial photo source: ESRI World Imagery.
· Cleanup goal for lead is 400 milligrams
  per kilogram (mg/kg).
· Cleanup goal for arsenic is 10 mg/kg.

LEGEND
Soil sampling location
(ARCADIS, 2014)

SOIL SAMPLING LOCATIONS
OLD BURN AREA

FIGURE

13

Scale:  1" = 30'

Feet
0 15 30

Former D-Complex site facility

Old Burn Area soil sampling location
(2004-2008)

Ephemeral wash (approximate location)

Inferred extent of lead in soil
above cleanup goal
Inferred extent of arsenic in soil
above cleanup goal

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

Open Burn Area

D-9

D-10D-5D-2



IW-3
36 (10)

SVMW-1
NS

RW-1
3.5 (10)

PW-1
4.2 (10)

EW-1
265 (10)

RW-2
0.24 (10)

MW-21
4.5 (10)

MW-20
324 (10)

MW-5
24.5 (10)

MW-2
81.2 (10)

MW-1
55.1 (10)

IW-2
0.16 (10)

EW-2
52.5 (10)

MW-22
0.66 (10)

MW-19
21000 (10)

MW-9
<3.0 (7)

MW-8
<3.0 (7)

MW-7
<3.0 (7)

MW-4
<3.0 (7)

MW-3
<3.0 (7)

MW-18
<3.0 (7)

MW-17
<3.0 (7)

MW-16
<3.0 (7)

MW-15
<3.0 (7)

MW-14
<3.0 (7)

MW-12
<3.0 (7)

MW-11
<3.0 (7)

MW-10
<3.0 (7)

MW-6
<3.0 (10)

MW-13
68.5 (10)

IW-1
47600 (10)

NOTES

LEGEND
Lease property boundary

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

PERCHLORATE CONCENTRATIONS IN GROUNDWATER
JULY THROUGH OCTOBER 2014

FIGURE

14

Scale:  1" = 600'

Feet
0 300 600

\\Scottsdale-AZ\Project\UPCO\GIS\Projects\CMS report 03-2015\Figure 14 perchlorate concentrations 2014.mxd     6/19/2015

N Central Ave

Groundwater monitoring well

Groundwater monitoring well (deep)

Planned remediation well

Soil vapor monitoring well

· Aerial photo source: ESRI World Imagery.
· Perchlorate concentrations are expressed in
  micrograms per liter (µg/L).
· Arizona Health Based Guidance Level (HBGL)
  for perchlorate (ClO4) = 14 µg/L.
· Groundwater monitoring wells with deeper screens,
  depicted in green, are not used in contouring.
· (7) = concentration is from July 2014.
· (10) = concentration is from October 2014.
· NS = well was not sampled in 2014.

Perchlorate concentration contour (dashed where inferred)
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                   Figure 15 Perchlorate hydrograph.xlsx / Figure 15-log scale / 6/4/2015

FORMER UNIVERSAL PROPULSION COMPANY FACILITY

PHOENIX, ARIZONA 

CORRECTIVE MEASURES STUDY

HISTORICAL PERCHLORATE TRENDS IN GROUNDWATER

FIGURE    

15

NOTES 
-  Clean-up goal for perchlorate is 14 ug/L. 
-  Non-detect values are graphed at the listed laboratory detection limit. 
- µg/L = micrograms per liter 

0.1 

1.0 

10.0 

100.0 

1000.0 

10000.0 

100000.0 
P

er
ch

lo
ra

te
 C

o
n

ce
n

tr
a

ti
o

n
  

(µ
g

/L
) 

Date 

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 MW-14 MW-15 MW-16 

MW-17 MW-18 MW-19 MW-20 MW-21 MW-22 EW-1 EW-2 

IW-1 IW-2 IW-3 PW-1 14.0 ug/L 

Concentration increase due to 
6-day pump test at EW-1. 



RW-2

RW-1

PW-1

MW-6

MW-5

MW-3

MW-2

MW-1

IW-3

IW-2

IW-1

EW-2

EW-1

MW-22

MW-21

MW-20

MW-19

MW-16

MW-13

MW-11

SVMW-1

MW-12

NOTES

LEGEND
Lease property boundary

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

AREAS EXCEEDING CLEANUP GOALS
FIGURE

16

Scale:  1" = 200'
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Groundwater monitoring well

Groundwater monitoring well (deep)

Planned remediation well

Soil vapor monitoring well

· Aerial photo source: ESRI World Imagery.
· Extents of perchlorate and 1,4-dioxane in groundwater
  reflect data collected in October 2014 and are based
  on the Arizona Health Based Guidance Level (HBGL)
  for perchlorate of 14 micrograms per liter (14 µg/L) and
  the Arizona Department of Environmental Quality
  (ADEQ)-established cleanup goal for 1,4-dioxane
  of 3.5 µg/L.
· Cleanup goal for perchlorate in soil is 16 milligrams
  per kilogram (mg/kg).
· Cleanup goal for lead in soil is 400 mg/kg.
· Cleanup goal for arsenic in soil is 10 mg/kg.

Inferred extent of perchlorate in groundwater

W Happy Valley Rd

Inferred extent of perchlorate in soil
above cleanup goal
Inferred extent of lead in soil
above cleanup goal
Inferred extent of arsenic in soil
above cleanup goal

Inferred extent of 1,4-dioxane in groundwater
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NOTES
· Aerial photo source: ESRI World Imagery.
· Displayed perchlorate concentrations represent key
  results used to determine the extent of contamination
  above the cleanup goal.
· Sample depths are expressed in feet below ground
  surface (ft bgs).
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
· < = concentration is below indicated reporting limit.
· J = concentration is estimated.
· UJ = analyte not detected; detection limit is estimated.

LEGEND
Soil sampling location
(ARCADIS, 2014; see Appendix D for complete results)

SOIL REMEDIAL ALTERNATIVE SA-2
WATERBORE AREA

FIGURE

17

£
Scale:  1" = 20'
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"/

Waterbore soil sampling location
(2004-08; see Appendix D for complete results)

Confirmation soil sampling location

Historical soil sampling location
(SA&B investigation; see Appendix D for complete results)

Groundwater monitoring well

Vadose zone injection well
(screened at 20-60 ft bgs)

SA-2 cap area with 2-foot excavation

Ephemeral wash (approximate location)

Former water wand

WB-EX-02-1

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

Former containment pond

Inferred extent of perchlorate in soil
above cleanup goal

WB-SB05
10' = 2.9

Sample depth/perchlorate concentration (mg/kg)
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NOTES
· Aerial photo source: ESRI World Imagery.
· Displayed perchlorate concentrations represent key
  results used to determine the extent of contamination
  above the cleanup goal.
· Sample depths are expressed in feet below ground
  surface (ft bgs).
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
· Corresponding data tables are presented in Appendix B.
· < = concentration is below indicated reporting limit.
· J = concentration is estimated.

LEGEND

Soil sampling location
(ARCADIS, 2014; see Appendix D for complete results)

SOIL REMEDIAL ALTERNATIVE SA-2
C-COMPLEX AREA

FIGURE

18

£
Scale:  1" = 40'

Feet
0 20 40

#*

1-foot excavation area

Former C-Complex site facility

CC-SB11
10' = 0.078

Sample depth/perchlorate concentration (mg/kg)

C-Complex soil sampling location
(2004-2008; see Appendix D for complete results)

#*

Ephemeral wash (approximate location)

11-foot excavation area

3-foot excavation area

CC-EX-01-2

CC-EX-01-1

CC-EX-03-1 CC-EX-11-1

SA-2 cap area with 2-foot excavation

Soil sampling location
(ARCADIS, 2015; see Appendix D for complete results)
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FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

C-1

C-7
C-12

C-8

C-17

C-2

C-6

C-5

C-4

C-15

C-3

Inferred extent of perchlorate in soil
above cleanup goal

CC-EX-02-1
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NOTES
· Aerial photo source: ESRI World Imagery.
· Displayed perchlorate concentrations represent key
  results used to determine the extent of contamination
  above the cleanup goal.
· Sample depths are expressed in feet below ground
  surface (ft bgs).
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
· Corresponding data tables are presented in Appendix B.
· < = concentration is below indicated reporting limit.
· J = concentration is estimated.

LEGEND
Soil sampling location
(ARCADIS, 2014; see Appendix D for complete results)

FIGURE
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Scale:  1" = 30'
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1-foot excavation area

Storage magazine

UPCO-2
0' = 0.033

Sample depth/perchlorate concentration (mg/kg)

Storage Magazine Area soil sampling location
(2004-2006; see Appendix D for complete results)
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Historical soil sampling location
(Hargis investigation)
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E-1

E-2
SMA-EX-01-1

SMA-EX-01-2

SMA-EX-01-3

SOIL REMEDIAL ALTERNATIVES SA-2 AND SA-3
E-COMPLEX AREA

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

Inferred extent of perchlorate in soil
above cleanup goal
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#*

#*

#*

#*

#*

#* #*

#*

#*#*
#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*
#*

#*

#*

#*

#*
#*
#*

NB-SB72
see inset

NB-SB75
see inset NB-SB74

see inset

NB-SB73
see inset

NB-SB76
see inset

NB-SB77
see inset

NB-SB78
see inset

NB-SB16

NB-SB24

NB-SB17

NB-SB71
5' = 57.3
10' = 44.0
15' = 29.0
20' = 27.3
21' = 14.3

NB-SB70
5' = 31.7
10' = 3.8
15' = 1.6

NB-SB69
5' = 3.8
10' = 0.1
15' = <0.032

NB-SB68
0' = 0.919
5' = 0.014
10' = <0.010

NB-SB67
0' = 0.0806
5' = 0.0736
10' = <0.0098

NB-SB66
5' = 0.0732
10' = <0.010

NB-SB65
5' = 0.303
10' = 0.0963

NB-SB64
5' = 1.46
10' = 0.11 NB-SB63

5' = 1.69
10' = 0.832

NB-SB62
5' = 20.6
10' = 5.33 NB-SB61

5' = 0.792
10' = 0.104

NB-SB60
5' = 1.48
10' = 0.943

NB-SB59
5' = 0.015
10' = 0.584

NB-SB58
5' = 0.0274
10' = 2.25

NB-SB57
0' = 61.6
5' = 29
10' = 45.9

NB-SB56
0' = 0.173
5' = 2.41 NB-SB55

0' = 0.0244
5' = 3.77

NB-SB54
5' = 1.54
10' = 2.07

NB-SB53
5' = 4.3
10' = 10

NB-SB52
0' = 0.0648
5' = 1.56

NB-SB51
0' = <0.0086
5' = 4.05
10' = 16.3

NB-SB50
0' = 0.0108
5' = 43

NB-SB49
0' = <0.0084
5' = 41.4
10' = 46.6

NB-SB48
0' = <0.0085
5' = 2.46
10' = 0.48

NB-SB47

NB-SB46

NB-SB45
0' = <0.04
5' = <0.04

NB-SB44
0' = 14
5' = 26

NB-SB43
0' = 0.078
5' = 54 NB-SB42

0' = <0.04
10' = 0.053
20' = <0.04

NB-SB41

NB-SB40

NB-SB39
0' = 0.21
10' = 33

NB-SB38

NB-SB35

NB-SB33

NB-SB32

NB-SB28

NB-SB27

NB-SB26
0' = <0.04
1' = <0.04

NB-SB25

NB-SB21

NB-SB20
0' = <0.04
1' = <0.04

NB-SB19
0' = 3.1
10' = <0.04

NB-SB15

NB-SB14
0' = <0.04
1' = <0.04

NB-SB13
0' = 0.081
1' = 0.11 J

NB-SB12
0' = 3.2
1' = 0.18
5' = 41
10' = 38
20' = 6.7

NB-SB11
0' = 0.91
1' = 0.22

NB-SB10
0' = 0.098
1' = 1.3
5' = 7.0
10' = 36
20' = 6.5

NB-SB09
0' = 0.11
1' = <0.04

NB-SB08
0' = 0.065
10' = 32
20' = 9.9

NB-SB07
0' = 0.25
1' = 6.9

NB-SB06
0' = 2.4
1' = 0.49
5' = 18 J

NB-SB05
0' = 0.085 J
1' = 1.3

NB-SB04
0' = 0.15
1' = 14
5' = 7.6
10' = 0.35

NB-SB03
0' = 27
10' = 3.5

NB-SB02
0' = 150 J
10' = 19
20' = 15

NB-SB01
0' = 15
10' = 1.8

NB-SB08A
0' = 9.8
1' = 26
5' = 61
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NOTES
· Aerial photo source: ESRI World Imagery.
· Displayed perchlorate concentrations represent key
  results used to determine the extent of contamination
  above the cleanup goal.
· Sample depths are expressed in feet below ground
  surface (ft bgs).
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
· Corresponding data tables are presented in Appendix B.
· < = concentration is below indicated reporting limit.
· J = concentration is estimated.

LEGEND

Soil sampling location
(ARCADIS, 2014; see Appendix D for complete results)

SOIL REMEDIAL ALTERNATIVE SA-2
NEW BURN AREA

FIGURE

20

£
Scale:  1" = 40'

Feet
0 20 40

#*

1-foot excavation area

Former open burn unit

NB-SB56
0' = 0.173
5' = 2.41

Sample depth/perchlorate concentration (mg/kg)

New Burn Area soil sampling location
(2004-2006; see Appendix D for complete results)

#*

Ephemeral wash (approximate location)

12-foot excavation area

7-foot excavation area

NB-EX-07-1

NB-EX-07-2

NB-EX-07-3

NB-EX-12-1

NB-EX-12-2

NB-EX-12-3

NB-EX-12-4

NB-EX-12-5

NB-EX-12-6

NB-EX-12-7

NB-EX-01-1

SA-2 cap area

Boring ID Depth (ft bgs) Perchlorate (mg/kg)
5 143
10 69.1
15 17.0
20 8.54
5 251
10 136
15 17.3
20 10.1
5 0.141
10 5.83
15 21.8
20 33.5
25 22.8
30 18.6
5 3.34
10 6.41
15 3.08
20 17.0
25 28.1
30 16.9
15 0.591
20 5.86
15 7.16
20 6.43
15 4.00
20 6.43

NB-SB78

NB-SB77

NB-SB76

NB-SB75

NB-SB74

NB-SB73

ARCADIS 2015 soil borings

NB-SB72

Soil sampling location
(ARCADIS, 2015; see Appendix D for complete results)

#*

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

Inferred extent of perchlorate in soil
above cleanup goal

NB-EX-05-1



#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#* #* #*

#*

#*

#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

OB-SB64
1' = 9.2
2' = 9.7
3' = 7.8

OB-SB65
2' = 13
3' = 14

OB-SB27

OB-SB29

OB-SB25

OB-SB39

OB-SB56
1' = 18.6
2' = 14.2

OB-SB55
1' = 7.3

OB-SB54
1' = 5.8

OB-SB53
1' = 7.0

OB-SB52
0' = 6.3 J
1' = 5.5 J

OB-SB51
0' = 7.0 J
1' = 6.5 J

OB-SB50
0' = 7.9 J
1' = 5.0 J

OB-SB34
0' = 5.4
1' = 7.2

OB-SB14
0' = 6.2
1' = 11

OB-SB13
0' = <5.0
1' = <5.0

OB-SB63
1' = 4.4
2' = 1.8

OB-SB62
1' = 4.5
2' = 4.5

OB-SB61
1' = 3.9
2' = 4.4

OB-SB60
1' = 25
2' = 1,950

OB-SB59
1' = 5.4
2' = 4.7

OB-SB58
1' = <1.8
2' = <1.6

OB-SB57
1' = 27.4
2' = 3.9

OB-SB48
0' = 180 J

OB-SB47
0' = 18 J

OB-SB46
0' = 420
1' = 16 J

OB-SB45
0' = 4,800
1' = 200 J
2' = 66 J

OB-SB44
0' = 170

OB-SB43
0' = 340

OB-SB42
0' = 140 J

OB-SB41
0' = 460
1' = 28 J

OB-SB40
0' = 2,800
1' = 4,500
2' = 230 J

OB-SB35
0' = 17
1' = 320 J

OB-SB20
0' = 630
1' = 5.2

OB-SB19
0' = <5.0
1' = <5.0

OB-SB18
0' = 310
1' = 6.1

OB-SB17
0' = 68
1' = 11

OB-SB15
0' = 11
1' = 10

OB-SB12
0' = 230
1' = 7.0

OB-SB11
0' = 98
1' = 13
2' = 11

OB-SB09
0' = 100 J
1' = 13
2' = 18

OB-SB08
0' = 450
1' = 130

OB-SB07
0' = 76
1' = 21

OB-SB03
0' = 14
1' = 11

OB-SB38

OB-SB37

OB-SB36

OB-SB33

OB-SB32

OB-SB26

OB-SB24OB-SB23

OB-SB22

OB-SB21
0' = 15
1' = 5.2

OB-SB16

OB-SB10
0' = 150
1' = 30
2' = 44

OB-SB06

OB-SB05

OB-SB04

OB-SB02

OB-SB01
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NOTES
· Aerial photo source: ESRI World Imagery.
· Displayed arsenic and lead concentrations represent key
  results used to determine the extent of contamination
  above the cleanup goal.
· Sample depths are expressed in feet below ground
  surface (ft bgs).
· Cleanup goal for lead is 400 milligrams
  per kilogram (mg/kg).
· Cleanup goal for arsenic is 10 mg/kg.
· Corresponding data tables are presented in Appendix B.
· < = concentration is below indicated reporting limit.
· J = concentration is estimated.

LEGEND
Soil sampling location
(ARCADIS, 2014; see Appendix D for complete results)

FIGURE

21

£
Scale:  1" = 20'

Feet
0 10 20

#*

1-foot excavation area

Former D-Complex site facility

OB-SB55
1' = 7.3

Sample depth/arsenic concentration (mg/kg)

Old Burn Area soil sampling location
(2004-2008; see Appendix D for complete results)

#*

Ephemeral wash (approximate location)

2-foot excavation area

3-foot excavation area

OB-SB44
0' = 170

Sample depth/lead concentration (mg/kg)

OB-EX-03-1

OB-EX-02-1

OB-EX-02-2
OB-EX-03-2

OB-EX-01-1

SOIL REMEDIAL ALTERNATIVES SA-2 AND SA-3
OLD BURN AREA

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

Open Burn Area

Inferred extent of lead in soil
above cleanup goal
Inferred extent of arsenic in soil
above cleanup goal



#*

#*

#*

#*

#*

#*

#*

#*

#*#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*
CC-SB38
10' = 0.429
20' = 1.88

CC-SB37
10' = 34.9
15' = 6.82
20' = 0.144

CC-SB42
10' = 6.05

CC-SB45

CC-SB41
15' = 6.66
20' = 0.298

CC-SB39
15' = 1.58
20' = 2.66

CC-SB40
15' = 45.8
20' = 29.9
25' = 0.595

CC-SB43
15' = 0.301
20' = 0.182

CC-SB44

CC-SB02

CC-SB13

CC-SB36
15' = 48
20' = 83.2
25' = 5.07

CC-SB35
15' = 0.0602
20' = 0.0579
25' = <0.01

CC-SB34
15' = 0.584
20' = 0.481
25' = 0.683

CC-SB33
15' = 33.5
20' = 20.4
25' = 11.7

CC-SB32
15' = 0.834
20' = 2.75
25' = 6.25

CC-SB31
0' = 15.1
2' = 5.81
5' = 0.337

CC-SB30
0' = 4.77
2' = 26.9
5' = 0.396

CC-SB29
5' = 15.1
10' = 1.26
15' = 2.41

CC-SB28
5' = 14.6
10' = 1.31
15' = 6.66

CC-SB27
0' = <0.0473
2' = 10.8

CC-SB26
0' = <0.0084
2' = 1.14

CC-SB25
0' = 0.031
1' = <0.04

CC-SB21
0' = 0.058
10' = 1.3

CC-SB20
0' = 0.44
10' = 7.8 J

CC-SB19
0' = 3.1
10' = <0.04
20' = <0.04

CC-SB18
0' = 43
10' = 0.067
20' = <0.04

CC-SB17
0' = 4.7
10' = <0.04
20' = <0.04

CC-SB16
0' = <0.04
10' = <0.04
20' = <0.04

CC-SB15
0' = 0.053
10' = 15
20' = 26
30' = 0.38

CC-SB14
0' = 0.74
10' = 1.5 J
20' = 83
30' = 1.3

CC-SB11
10' = 0.078

CC-SB09
0' = 0.26
10' = 0.16

CC-SB08
0' = 330
10' = 5.3

CC-SB06

CC-SB05

CC-SB04

CC-SB03

CC-SB01

CC-SB10
10' = 23
20' = 0.5
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NOTES
· Aerial photo source: ESRI World Imagery.
· Displayed perchlorate concentrations represent key
  results used to determine the extent of contamination
  above the cleanup goal.
· Sample depths are expressed in feet below ground
  surface (ft bgs).
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
· Corresponding data tables are presented in Appendix B.
· < = concentration is below indicated reporting limit.
· J = concentration is estimated.

LEGEND

Soil sampling location
(ARCADIS, 2014; see Appendix D for complete results)

SOIL REMEDIAL ALTERNATIVE SA-3
C-COMPLEX AREA

FIGURE

22

£
Scale:  1" = 40'

Feet
0 20 40

#*

1-foot excavation area

Former C-Complex site facility

CC-SB11
10' = 0.078

Sample depth/perchlorate concentration (mg/kg)

C-Complex soil sampling location
(2004-2008; see Appendix D for complete results)

#*

Ephemeral wash (approximate location)

11- or 12-foot excavation area

3-foot excavation area

CC-EX-01-2

CC-EX-01-1

CC-EX-03-1 CC-EX-11-1

Soil sampling location
(ARCADIS, 2015; see Appendix D for complete results)

#*

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

C-1

C-7
C-12

C-8

C-17

C-2

C-6

C-5

C-4

C-15

C-3

22-foot excavation area

CC-EX-12-1
CC-EX-22-1

CC-EX-22-2

Inferred extent of perchlorate in soil
above cleanup goal



#*

#*

#*

#*

#*

#* #*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#* #*

#*

#*#*
#*

#*

#*

#*
#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*

#*
#*

#*

#*

#*

#*
#*
#*

")
")

")

")

")

")

")

NB-SB72
see inset

NB-SB75
see inset NB-SB74

see inset

NB-SB73
see inset

NB-SB76
see inset

NB-SB77
see inset

NB-SB78
see inset

NB-SB16

NB-SB24

NB-SB17

NB-SB71
5' = 57.3
10' = 44.0
15' = 29.0
20' = 27.3
21' = 14.3

NB-SB70
5' = 31.7
10' = 3.8
15' = 1.6

NB-SB69
5' = 3.8
10' = 0.1
15' = <0.032

NB-SB68
0' = 0.919
5' = 0.014
10' = <0.010

NB-SB67
0' = 0.0806
5' = 0.0736
10' = <0.0098

NB-SB66
5' = 0.0732
10' = <0.010

NB-SB65
5' = 0.303
10' = 0.0963

NB-SB64
5' = 1.46
10' = 0.11 NB-SB63

5' = 1.69
10' = 0.832

NB-SB62
5' = 20.6
10' = 5.33 NB-SB61

5' = 0.792
10' = 0.104

NB-SB60
5' = 1.48
10' = 0.943

NB-SB59
5' = 0.015
10' = 0.584

NB-SB58
5' = 0.0274
10' = 2.25

NB-SB57
0' = 61.6
5' = 29
10' = 45.9

NB-SB56
0' = 0.173
5' = 2.41 NB-SB55

0' = 0.0244
5' = 3.77

NB-SB54
5' = 1.54
10' = 2.07

NB-SB53
5' = 4.3
10' = 10

NB-SB52
0' = 0.0648
5' = 1.56

NB-SB51
0' = <0.0086
5' = 4.05
10' = 16.3

NB-SB50
0' = 0.0108
5' = 43

NB-SB49
0' = <0.0084
5' = 41.4
10' = 46.6

NB-SB48
0' = <0.0085
5' = 2.46
10' = 0.48

NB-SB47

NB-SB46

NB-SB45
0' = <0.04
5' = <0.04

NB-SB44
0' = 14
5' = 26

NB-SB43
0' = 0.078
5' = 54 NB-SB42

0' = <0.04
10' = 0.053
20' = <0.04

NB-SB41

NB-SB40

NB-SB39
0' = 0.21
10' = 33

NB-SB38

NB-SB35

NB-SB33

NB-SB32

NB-SB28

NB-SB27

NB-SB26
0' = <0.04
1' = <0.04

NB-SB25

NB-SB21

NB-SB20
0' = <0.04
1' = <0.04

NB-SB19
0' = 3.1
10' = <0.04

NB-SB15

NB-SB14
0' = <0.04
1' = <0.04

NB-SB13
0' = 0.081
1' = 0.11 J

NB-SB12
0' = 3.2
1' = 0.18
5' = 41
10' = 38
20' = 6.7

NB-SB11
0' = 0.91
1' = 0.22

NB-SB10
0' = 0.098
1' = 1.3
5' = 7.0
10' = 36
20' = 6.5

NB-SB09
0' = 0.11
1' = <0.04

NB-SB08
0' = 0.065
10' = 32
20' = 9.9

NB-SB07
0' = 0.25
1' = 6.9

NB-SB06
0' = 2.4
1' = 0.49
5' = 18 J

NB-SB05
0' = 0.085 J
1' = 1.3

NB-SB04
0' = 0.15
1' = 14
5' = 7.6
10' = 0.35

NB-SB03
0' = 27
10' = 3.5

NB-SB02
0' = 150 J
10' = 19
20' = 15

NB-SB01
0' = 15
10' = 1.8

NB-SB08A
0' = 9.8
1' = 26
5' = 61
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NOTES
· Aerial photo source: ESRI World Imagery.
· Displayed perchlorate concentrations represent key
  results used to determine the extent of contamination
  above the cleanup goal.
· Sample depths are expressed in feet below ground
  surface (ft bgs).
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
· Corresponding data tables are presented in Appendix B.
· < = concentration is below indicated reporting limit.
· J = concentration is estimated.

LEGEND

Soil sampling location
(ARCADIS, 2014; see Appendix D for complete results)

SOIL REMEDIAL ALTERNATIVE SA-3
NEW BURN AREA

FIGURE

23

£
Scale:  1" = 40'

Feet
0 20 40

#*

1-foot excavation area

Former open burn unit

NB-SB56
0' = 0.173
5' = 2.41

Sample depth/perchlorate concentration (mg/kg)

New Burn Area soil sampling location
(2004-2006; see Appendix D for complete results)

#*

Ephemeral wash (approximate location)

10-foot excavation area

7-foot excavation area

NB-EX-07-1

NB-EX-07-2

NB-EX-07-3

NB-EX-12-1

NB-EX-12-2

NB-EX-12-3

NB-EX-12-4

NB-EX-12-5

NB-EX-12-6

NB-EX-12-7

NB-EX-01-1

Boring ID Depth (ft bgs) Perchlorate (mg/kg)
5 143
10 69.1
15 17.0
20 8.54
5 251
10 136
15 17.3
20 10.1
5 0.141
10 5.83
15 21.8
20 33.5
25 22.8
30 18.6
5 3.34
10 6.41
15 3.08
20 17.0
25 28.1
30 16.9
15 0.591
20 5.86
15 7.16
20 6.43
15 4.00
20 6.43

NB-SB78

NB-SB77

NB-SB76

NB-SB75

NB-SB74

NB-SB73

ARCADIS 2015 soil borings

NB-SB72

Soil sampling location
(ARCADIS, 2015; see Appendix D for complete results)
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Proposed vadose zone injection well
(screened at 10-40 ft bgs)

Proposed lysimeter
(40 ft bgs)

")

")

12-foot excavation area

Inferred extent of perchlorate in soil
above cleanup goal

NB-EX-05-1
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F9
2.5' = 23.8
5' = 2
7.5-10' = <0.1

F8
2.5' = 3.2
5' = 41
7.5' = 50
10' = 21

E5
2.5' = 10.9
5' = 5
7.5' = 3
10' = 0.19

C5

B5
0.5' = 19.7
5' = 3
7.5' = 0.19

B2
1' = 13
2' = 48
3' = 85

MW-19

MW-13

WB-01A

WB-SB24
1' = 8.1
5' = 11
10' = 0.3

WB-SB23
5' = 3.41
10' = 0.142
15' = 1.5

WB-SB22
5' = 0.366
10' = 0.0294
15' = 0.301

WB-SB21
1' = 106
3' = 85.8
5' = 103

WB-SB20
1' = 0.66
3' = 2.91
5' = 2.78

WB-SB19

WB-SB18

WB-SB17

WB-SB16
0' = 0.698
5' = <0.0082
10' = <0.009

WB-SB15
0' = 0.0588
5' = 0.323
10' = 0.993

WB-SB14

WB-SB13
0' = 120
5' = 47.7
10' = 16.7
20' = 0.498

WB-SB12
10' = <0.04
20' = 0.42

WB-SB11
20' = 0.061
30' = 0.34
60' = 15
70' = 40
80' = 32
90' = 13

WB-SB10
10' = <0.04
20' = 0.068
30' = 0.87
60' = 0.45
70' = 2
80' = 2
90' = 2.1

WB-SB09
10' = <0.04
20' = 0.049
60-100' = <0.04

WB-SB08
10' = <0.04
20' = 0.67
30' = 0.053
40-175' = <0.048

WB-SB07

WB-SB05
10' = 2.9

WB-SB04
10' = 0.077
20-175' = <0.04

WB-SB03
10' = 0.77
20' = 0.089
40-200' = <0.04

WB-SB02
10' = 0.9 J
20-175' = <0.04 UJ

WB-SB01
10' = 1.9
20' = 2.8

TT-SS24
5' = 0.55
10' = 16
20' = 0.21

TT-SS17
5' = 0.65
10' = 0.19
20' = 0.65
30-50' = <0.13

TT-SS16

TT-SB30
10' = 0.041
20' = 0.21

E6, FE4

F, F1, F7

D, D1, D5

B1, B5, B7
1' = 150
2' = 152
3' = 173
5' = 40
7.5' = 23

WB-SB06
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LEGEND
Soil sampling location
(ARCADIS, 2014; see Appendix D for complete results)

SOIL REMEDIAL ALTERNATIVE SA-3
WATERBORE AREA

FIGURE

24

£
Scale:  1" = 20'

Feet
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FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

NOTES
· Aerial photo source: ESRI World Imagery.
· Displayed perchlorate concentrations represent key
  results used to determine the extent of contamination
  above the cleanup goal.
· Sample depths are expressed in feet below ground
  surface (ft bgs).
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
· < = concentration is below indicated reporting limit.
· J = concentration is estimated.
· UJ = analyte not detected; detection limit is estimated.
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Confirmation soil sampling location

Historical soil sampling location
(SA&B investigation)

Groundwater monitoring well

Vadose zone injection well cluster
(screened at 20-60 ft bgs)

4-foot excavation area

Ephemeral wash (approximate location)

Former water wand

Former containment pond

7-foot excavation area

10-foot excavation area

12-foot excavation area

Proposed vadose zone injection well cluster
(screened at 10-60, 60-110, and 110-160 ft bgs)

Proposed lysimeter
(60, 110, and 160 ft bgs)

")

")

Inferred extent of perchlorate in soil
above cleanup goal

Waterbore soil sampling location
(2004-08; see Appendix D for complete results)

WB-SB05
10' = 2.9

Sample depth/perchlorate concentration (mg/kg)
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F9
2.5' = 23.8
5' = 2
7.5-10' = <0.1

F8
2.5' = 3.2
5' = 41
7.5' = 50
10' = 21

E5
2.5' = 10.9
5' = 5
7.5' = 3
10' = 0.19

C5

B5
0.5' = 19.7
5' = 3
7.5' = 0.19

B2
1' = 13
2' = 48
3' = 85

MW-19

MW-13

WB-01A

WB-SB24
1' = 8.1
5' = 11
10' = 0.3

WB-SB23
5' = 3.41
10' = 0.142
15' = 1.5

WB-SB22
5' = 0.366
10' = 0.0294
15' = 0.301

WB-SB21
1' = 106
3' = 85.8
5' = 103

WB-SB20
1' = 0.66
3' = 2.91
5' = 2.78

WB-SB19

WB-SB18

WB-SB17

WB-SB16
0' = 0.698
5' = <0.0082
10' = <0.009

WB-SB15
0' = 0.0588
5' = 0.323
10' = 0.993

WB-SB14

WB-SB13
0' = 120
5' = 47.7
10' = 16.7
20' = 0.498

WB-SB12
10' = <0.04
20' = 0.42

WB-SB11
20' = 0.061
30' = 0.34
60' = 15
70' = 40
80' = 32
90' = 13

WB-SB10
10' = <0.04
20' = 0.068
30' = 0.87
60' = 0.45
70' = 2
80' = 2
90' = 2.1

WB-SB09
10' = <0.04
20' = 0.049
60-100' = <0.04

WB-SB08
10' = <0.04
20' = 0.67
30' = 0.053
40-175' = <0.048

WB-SB07

WB-SB05
10' = 2.9

WB-SB04
10' = 0.077
20-175' = <0.04

WB-SB03
10' = 0.77
20' = 0.089
40-200' = <0.04

WB-SB02
10' = 0.9 J
20-175' = <0.04 UJ

WB-SB01
10' = 1.9
20' = 2.8

TT-SS24
5' = 0.55
10' = 16
20' = 0.21

TT-SS17
5' = 0.65
10' = 0.19
20' = 0.65
30-50' = <0.13

TT-SS16

TT-SB30
10' = 0.041
20' = 0.21

E6, FE4

F, F1, F7

D, D1, D5

B1, B5, B7
1' = 150
2' = 152
3' = 173
5' = 40
7.5' = 23

WB-SB06
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NOTES
· Aerial photo source: ESRI World Imagery.
· Displayed perchlorate concentrations represent key
  results used to determine the extent of contamination
  above the cleanup goal.
· Sample depths are expressed in feet below ground
  surface (ft bgs).
· Cleanup goal for perchlorate is 16 milligrams
  per kilogram (mg/kg).
· < = concentration is below indicated reporting limit.
· J = concentration is estimated.
· UJ = analyte not detected; detection limit is estimated.

LEGEND
Soil sampling location
(ARCADIS, 2014; see Appendix D for complete results)

SOIL REMEDIAL ALTERNATIVE SA-4
WATERBORE AREA

FIGURE
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Confirmation soil sampling location

Historical soil sampling location
(SA&B investigation; see Appendix D for complete results)

Groundwater monitoring well

Vadose zone injection well
(screened at 20-60 ft bgs)

SA-2 cap area with 20-foot excavation

Ephemeral wash (approximate location)

Former water wand

WB-EX-02-1

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA

CORRECTIVE MEASURES STUDY REPORT

Former containment pond

Inferred extent of perchlorate in soil
above cleanup goal

Waterbore soil sampling location
(2004-08; see Appendix D for complete results)

WB-SB05
10' = 2.9

Sample depth/perchlorate concentration (mg/kg)
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N Central Ave

Groundwater well

Groundwater extraction well

Groundwater injection well

Soil vapor monitoring well

· Aerial photo source: ESRI World Imagery.
· Perchlorate and 1,4-dioxane concentrations
  are expressed in micrograms per liter (µg/L).
· Arizona Health Based Guidance Level (HBGL)
  for perchlorate (ClO4) = 14 µg/L.
· Arizona Department of Environmental Quality
  (ADEQ)-established cleanup goal for
  1,4-dioxane (1,4-D) = 3.5 µg/L.

Perchlorate concentration contour
(2014; dashed where inferred)
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1,4-dioxane concentration contour
(2014; dashed where inferred)

W Yearling Rd

Groundwater injection well (proposed)

3.5

GROUNDWATER REMEDIAL ALTERNATIVES
GW-2 AND GW-3
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GROUNDWATER REMEDIAL ALTERNATIVE GW-4
FIGURE
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N Central Ave

Groundwater well

Groundwater extraction well

Groundwater injection well

Soil vapor monitoring well

· Aerial photo source: ESRI World Imagery.
· Perchlorate and 1,4-dioxane concentrations
  are expressed in micrograms per liter (µg/L).
· Arizona Health Based Guidance Level (HBGL)
  for perchlorate (ClO4) = 14 µg/L.
· Arizona Department of Environmenal Quality
  (ADEQ)-established cleanup goal for
  1,4-dioxane (1,4-D) = 3.5 µg/L.
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W Yearling Rd

Groundwater injection well (proposed)

Groundwater extraction well (proposed)

Perchlorate concentration contour
(2014; dashed where inferred)

1,4-dioxane concentration contour
(2014; dashed where inferred)


