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Figure 15 Perchlorate hydrograph.xisx / Figure 15-log scale / 6/4/2015
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per kilogram (mg/kg).

- Cleanup goal for lead in soil is 400 mg/kg.

- Cleanup goal for arsenic in soil is 10 mg/kg.

I fFect
0 100 200

Scale: 1" =200'

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
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CORRECTIVE MEASURES STUDY REPORT
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LEGEND

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

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

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

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

Confirmation soil sampling location

Groundwater monitoring well

e O @ » >

(]

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

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

Former containment pond

Former water wand

WB-SB02
10'=0.9J 7

20-175'=<0.04 UJ
/
/
2 =y
/

/

/
/
, )
\) - / /
_-WB SB06 I /

SA-2 cap area with 2-foot excavation

Inferred extent of perchlorate in soil
above cleanup goal

Ephemeral wash (approximate location)

WB-SB03
10'=0.77
20'=0.089

J 40-200' = <0.04

Sample depth/perchlorate concentration (mg/kg)

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

80" =

/ / 90' = 2.1
/ / !— /
WeShLa m / N wB-sB19] // NOTES
0'=120
/ 5'=47.7 & /I / / |wB-sB16 - Aerial photo source: ESRI World Imagery.
;g: = 864';8 / / g: = gfggsz - Displayed perchlorate concentrations represent key
/ i / / I [0 =<0.009 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.

! /\ // .
/ \

~
F,F1, F7
~ \
& /

WB-SB11 - J = concentration is estimated.
\1’\(')'.3'_3088;17 20" = 0.061 - UJ = analyte not detected; detection limit is estimated.
20-175' = <0.04 WB-SB15 30'=0.34
‘- 60'=15
0'=0.0588 '
5'=0.323 70'=40
10' = 0.993 80" =32
90'=13

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

TT-SS17
5'=0.65
10'=0.19 I Fect
20' = 0.65 0 10 20
30-50' = <0.13

Scale: 1" =20'

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
PHOENIX, ARIZONA
CORRECTIVE MEASURES STUDY REPORT

WB-SB22
5'=0.366

10'=0.0294
15'=0.301

SOIL REMEDIAL ALTERNATIVE SA-2
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CC-SB13

A

C-15

CC-SB16
0'=<0.04

10'=<0.04
20'=<0.04

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

C-17

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

CC-sB37
10'=34.9
15'=6.82

CC-EX-02-1

20'=0.144 \ [30' =038 -8
10'=6.05
— ] cC-sB34
1 20 - 0.1
20' = 0.481
_ cc-sB17
25'=0.683 a7
10' = <0.04
i5 <18 20 = <0.04
C-1 cc-sB14 =1
0=074 ||20=266
10'=1.5
CC-SB32 20' = 83 cc-sB33 CC-SB40
C-7 15'=0.834 M= 30' = 1.3 15'=33.5 15 = 45.8
20'=2.75 20'=20.4 20'=299
25'=6.25 25 =117 25'=0.595
-~
( cC-sB43
\ / 15'=0.301
cCc-sB19 cc-sB31 | |ccsess # 7 20'=0.182
0'=3.1 0'=15.1 15'= 48 //
10" = <0.04 2'=5.81 \|20'=832 CC-sB41
20'=<0.04 5'=0.337 +|25'=5.07 15'=6.66
| 20'=0.298 | |cc-SB20
CC-sB18 . 0'=0.44
0'=43 10'=7.8J
10'=0.067 | || ] CC-SB29
20'=<0.04| N\ ‘T, CC-sB44 5'=15.1
10'=1.26
15'=2.41
ccspao| CCEXIL \ -+
0'=4.77 [ \ C-2
2'=26.9 “
5'=0.396 cC-sB1l N 1C()§-52310
10'=0.078 =
20'=0.5
CC-8B28 | . o
- 5'=14.6 -C-
¢3 10'=1.31| [0'=0058
15'=6.66| [10=13

CC-sB09
0'=0.26
10'=0.16

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

CC-sB25
0'=0.031
1'=<0.04

CC-sBO1

A

C-12

C-6

CC-SB04

CC-SB05

A

LEGEND

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

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

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

Former C-Complex site facility

1-foot excavation area

3-foot excavation area

11-foot excavation area

SA-2 cap area with 2-foot excavation

Inferred extent of perchlorate in soil
above cleanup goal

Ephemeral wash (approximate location)

Sample depth/perchlorate concentration (mg/kg)

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.

I JFeet
0 20 40
Scale: 1" =40"

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
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SMA-SB28
0'= 0.l
1'=0.

SMA-SS12

A

SMA-SS08

A

52
5'=0.036
10'=0.032

0128
0649

SMA-SB29
0'=<0.0083
1'=<0.0085

SMA-SS01
0'=<0.04
0.5'=0.042

SMA-SB30
0'=0.146
1'=0.0469

SMA-SB35
0'=0.0733
1'=0.900

SMA-SB36
0'=0.0249
1'=0.0509

SMA-SB31
0'=<0.0085
1'=0.0173

SMA-SB37
0'=<0.030
1'=<0.031

SMA-SB38
0'=<0.030
1'=<0.031

SMA-SB32
0'=0.0085
1'=0.0082

UPCO-12
0'=0.041

A

1'=<0.0081

UPCO-8

SMA-SB34
0'=<0.0082
1'=<0.0085

LEGEND

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

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

Historical soil sampling location
(Hargis investigation)

A
A
D Storage magazine

1-foot excavation area

t y Inferred extent of perchlorate in soil
= above cleanup goal

Sample depth/perchlorate concentration (mg/kg)

UPCO:
0

033

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.

I JFeet
0 15 30
Scale: 1"=30"

FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
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A

ARCADIS 2015 soil borings

Boring ID | Depth (ft bgs) | Perchlorate (mg/kg)
5 143
10 69.1
NB-SB72 15 17.0
20 8.54
5 251
10 136
NB-SB73 15 73
20 10.1
5 0.141
10 5.83
15 21.8
NB-SB74 20 35
25 22.8
30 18.6
5 3.34
10 6.41
15 3.08
NB-SB75 20 70
25 28.1
30 16.9
15 0.591
NB-SB76 20 586
15 7.16
NB-SB77 20 6.43
15 4.00
NB-SB78 20 5.43

NB-SB27

A

NB-SB46

A

NB-SB28

NB-SB25

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

NB-EX-07-1

NB-SB69

5'=38

10'=0.1

15'=<0.032
NB-SB49
0'=<0.0084
5=414
10'=46.6

NB-EX-12-2
NB-EX-05-1

NB-SB58
5'=0.0274

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

NB-SB44
0=14

NB-SB48
0'=<0.0085
5'=246

10'=0.48

NB-EX-12-1

NB-SB70
5=317
10'=3.8

NB-SB52

NB-SB03

NB-SB74 0'=27
see inset 10'=3.5

NB-EX-07-2

NB-SBO8A
0=98
1'=26
5 =61

10 S
A A

NB-SBS5 [\,
0'=0.0244
5 =377

NB-SB08
0'=0.065
10'=32

20'=9.9

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

NB-SB42
0'=<0.04

10'=0.053
20' = <0.04

NB-EX-12-3

NB-SB53
5'=43
10'=10

A

NB-SB38

10'=225 4
NB-EX-12-4

NB-SB02

0'=150J 4

10'= 19 NB-SB59

= ' = 0.01 \

NB-SB13 = o= 0564
0'=0.081

1=0.11J

NB-EX-12-6 ﬁ
‘\

NB-SB66 '
5'=0.0732
NB-SB12
10'=<0.010 o -
0'=32 NB-SB63
1=018 5 =1.69
5 =41 10'=0.832
10'=38 NB-SB40
-3 Jne-sso]
NB-EX-12-7
5'=0.303
10'=0.0963
NB-SB15

NB-SB16

A

NB-SB76

i See inset

J NB-SB77
see inset
NB-SB78

see inset

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

NB-SB60
5'=1.48
10'=0.943

NB-EX-12-5

NB-SB61
5'=0.792
10'=0.104

NB-SB41

NB-SB33

A

A

NB-SB24

NB-SB21

A

NB-SB32

A

LEGEND

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

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

New Burn Area soil sampling location
(2004-2006; see Appendix D for complete results)
Former open burn unit
1-foot excavation area
7-foot excavation area

12-foot excavation area

SA-2 cap area

(’\ y  Inferred extent of perchlorate in soil
= above cleanup goal
\,. Ephemeral wash (approximate location)
~
ne-ssss | Sample depth/perchlorate concentration (mg/kg)
5o241
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.

I JFeet
0 20 40
Scale: 1" =40’
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OB-EX-02-1

OB-SB14 |

OB-EX-02-2

OB-SB39
0OB-SB37

OB-SB22
OB-SB36

Open Burn Area

_-08-5823 _-08-5824

OB-SB29
T 0B-SB27

OB-SB25

LEGEND

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

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

A
A
D Former D-Complex site facility

1-foot excavation area
2-foot excavation area
3-foot excavation area

[ y Inferred extent of lead in soil
— above cleanup goal

Inferred extent of arsenic in soil
above cleanup goal

~ Ephemeral wash (approximate location)

Sample depth/arsenic concentration (mg/kg)

- Sample depth/lead concentration (mg/kg)

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.

I JFeet
0 10 20
Scale: 1"=20"
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L—‘ A
LEGEND
C-17 Soil sampling location
(ARCADIS, 2015; see Appendix D for complete results)
CC-SB16 Soil sampling location
0'=<0.04 A (ARCADIS, 2014; see Appendix D for complete results)
10' = <0.04 CC-SB35
1%9;554379 20' = <0.04 ! g: = 8»8233 C-Complex soil sampling location
15' = 6.62 e <-0'01 (2004-2008; see Appendix D for complete results)
20'=0.144 seseis Former C-Complex site facility
CCEX121 — 10'=15
20'=2 .
33. - 0638 1-foot excavation area
iy C-8
CC-SB42 [
10'=6.05 .
\ CC-SB34 3-foot excavation area
20' = 0.481
25'= 0683 S 11- or 12-foot excavation area
CC.SB39 10' = <0.04
T 20' = <0.04 .
C-1 cc-sB14 | |15=1.58 22-foot excavation area
0=074 ||20=266
10'=1.5J c-12
1050,'5535%4 gg: = %1333 fgfg;g 1659-_5‘?;% - Inferred extent of perchlorate in soil
C-7 20'=2.75 \ 20'=204 20'=29.9 above cleanup goal
25'=6.25 > 25 =117 25'=0.595 Ephemeral wash (approximate location)

\ 15'=0.301 ;
cosa19 P | [ccses P 20 = 0182 Sample depth/perchlorate concentration (mg/kg)
0'=3.1 0'=15.1 15'=48 _~
10' = <0.04 2'=581 V]200=832] 7 CC-SB4l1
20' = <0.04 5'=0.337 J|25=507|7 15'=6.66

W I 20'=0.298 | |CcC-SB20
cc-sB1s . 0'=044 C-6
0z 43 “ 10'=7.8J
20' = <0.04 ‘m 5'=15.1
y A oosu] | | |o=ren NOTES
15'=2.41
CC-EX-11-1
32-3873;0 AN l, ~\ C-2 - Aerial photo source: ESRI World Imagery.
2'=26.9 A - Displayed perchlorate concentrations represent key
5'=0.396 CC-SB11 \1COCI-;52310 results used to determine the extent of contamination
10'=0.078 20205 above the cleanup goal.
P - Sample depths are expressed in feet below ground
C-3 5 =146 | |CC-SB21 surface (ft bgs).
10'=1.31 ‘13'07_0»1023 - Cleanup goal for perchlorate is 16 milligrams
15' = 6.66 =1 per kilogram (mg/kg).
- Corresponding data tables are presented in Appendix B.
A - < = concentration is below indicated reporting limit.
- J = concentration is estimated.
C-4
[ S— o
0 20 40
Scale: 1" =40'
CC-SB09
0'=0.26 FORMER UNIVERSAL PROPULSION COMPANY, INC. FACILITY
C-15 10'=0.16 CcC-sB26 PHOENIX, ARIZONA
g ; 701'2084 CORRECTIVE MEASURES STUDY REPORT
cose2 SOIL REMEDIAL ALTERNATIVE SA-3
-SB25
—_L’- ce-se2s C-COMPLEX AREA
1'=<0.04
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A

ARCADIS 2015 soil borings

Boring ID | Depth (ft bgs) | Perchlorate (mg/kg)
5 143
10 69.1
NB-SB72 15 17.0
20 8.54
5 251
10 136
NB-SB73 15 73
20 10.1
5 0.141
10 5.83
15 21.8
NB-SB74 20 35
25 22.8
30 18.6
5 3.34
10 6.41
15 3.08
NB-SB75 20 70
25 28.1
30 16.9
15 0.591
NB-SB76 20 586
15 7.16
NB-SB77 20 643
15 4.00
NB-SB78 20 6.43

NB-SB27

A

NB-SB46

A

NB-SB28

NB-SB25

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

NB-EX-12-7

NB-SB16

A

NB-EX-07-1

NB-EX-12-6

5'=0.303
10'=0.0963

A

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

NB-SB13
0'=0.081
1=0.11J

—/
N

NB-|

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

NB-SB44
0=14

NB-SB48
0'=<0.0085
5'=246

10'=0.48
NB-SB69
5'=38
10'=0.1
15'=<0.032
A NB-EX-12-1
NB-SB49
0' = <0.0084 NB-SB70
5=414 5 =317
10'=46.6 z N 10'=3.8
15'=1.6
NB-EX-07-2
NB-EX-12-2 NB-SB52
NB-SBO8A
0'=98
1'=26
5 =61
‘4 |\
A A
NB-SB55 [\,
0'=0.0244 NB-SBO8
NB-EX-05-1 §'=3.77 0'=0.065

10'=32

505 20'=9.9
'gg‘” NB-SB03
. NB-SB74 0'=27

10'=35

r see inset

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

NB-SB42
0'=<0.04

10'=0.053
20' = <0.04

NB-EX-12-3

NB-SB53
5'=43
10'=10

A

NB-SB38

NB-SB58 NB-SB09

4
NB-SB76
B-SB57 see inset

5'=0.0274 0'=0.11
10'=2.25 [ A 0=616 1'=<0.04
5229 NB-SB77
EX-12-4 — see inset
NB-SB02 ’ NB-SB78
0'=150J see inset
10'= 19 NB-SB59
20'=15 5 .:_0'015 NB-SB60
10'=0.584 52148
10'=0.943

NB-EX-12-5

NB-SB61
5'=0.792
10'=0.104

Y

NB-SB12 /\
0'=32 NB-SB63
1=0.18 5'=1.69
5=41 10'=0.832

NB-SB47

A

NB-SB15

NB-SB17

A

NB-SB41

NB-SB33

A

A

NB-SB24

NB-SB21

A

NB-SB32

A

LEGEND

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

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

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

1-foot excavation area

7-foot excavation area

10-foot excavation area

12-foot excavation area

Proposed vadose zone injection well

(screened at 10-40 ft bgs)

Proposed lysimeter

(40 ft bgs)

(’\ y Inferred extent of perchlorate in soil
i above cleanup goal
\,. Ephemeral wash (approximate location)

~
ne-sese | Sample depth/perchlorate concentration (mg/kg)
0'=0.173
5'=241
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.

I JFeet
0 20 40
Scale: 1" =40’
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LEGEND

WB-SB24
1'=8.1 . . .
5= 11 A Soil sampling location
10'= 0.3 (ARCADIS, 2014; see Appendix D for complete results)
A Waterbore soil sampling location
(2004-08; see Appendix D for complete results)
@ Historical soil sampling location
(SA&B investigation)
\ ([ Confirmation soil sampling location
| -
) & Groundwater monitoring well
/ L] Vadose zone injection well cluster
(screened at 20-60 ft bgs)
= == .
I Former containment pond
WB-SB09 -
B1,B5,B7 o
12 150 10'=<0.04 Former water wand
/2 =152 20' = 0.049
7 |3-173 60-100' = <0.04
WB-SB02 7 |s=40 4-foot excavation area
10'=0.9J 7 75= 23
20-175' = <0.04 UJ :

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)

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

- tgoore

WB-SB10 Proposed lysimeter
10' = <0.04 (60, 110, and 160 ft bgs)
20' = 0.068
30'=0.87
60" = 0.45
70'=2
80" =
90'=2.1

Inferred extent of perchlorate in soil
above cleanup goal

Ephemeral wash (approximate location)

Sample depth/perchlorate concentration (mg/kg)

WB-SB13
0'=120
/ 5-a77 WB-SB16
iR , 2 s NOTES
. u / I /10 =<0.000

derei] / y |

- Aerial photo source: ESRI World Imagery.
/\ [ Jwe-ssor

- 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).
WB-SB11 - Cleanup goal for perchlorate is 16 milligrams

\1/\(/;3-:3088;17 20' = 0.061 per kilogram (mg/kg).
20-175' = <0.04 WB-SB15 gg: : ?-534 - < = concentration is below indicated reporting limit.

g: : 8'32?3 70' = 40 - J = concentration is estimated.

10' = 0.993 gg: = ?g - UJ = analyte not detected; detection limit is estimated.

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

TT-SS17
5'=0.65
10'=0.19 I Fect
20' = 0.65 0 10 20
30-50' = <0.13

Scale: 1" =20'
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WB-SB22
5'=0.366

10'=0.0294
15'=0.301
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LEGEND
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