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Cardno 

 

9977 North 90th Street, 

Suite 150 

Scottsdale, AZ 85258 

USA 

 
Phone 602 977 8000 

Fax  602 977 8099 

www.cardno.com 

 

 
 
 
 
 
May 6, 2015 
I052000014.Q115TFS10 
 

Mr. Richard Byrd 

City of Tucson - Environmental Services 

P.O. Box 27210 

Tucson, AZ 85726-7210 

 

 

Subject: TFS-10 System Performance Summary 

  Thomas O. Price Service Center 

  4004 South Park Avenue, Tucson, Arizona 85714 

  Facility ID: 0-005160, LUST No. 0767.01-.05 

 

Mr. Byrd: 
 

At the request of City of Tucson – Environmental Services (COT-ES), Cardno is submitting this remedial 

summary for the Air Sparge/Soil Vapor Extraction (AS/SVE) with catalytic oxidation abatement system at the 

above referenced Site, for activities performed by Cardno from January through March 2015.  Relevant figures, 

tables, and appendices are attached.   

 

SUMMARY OF FIELD ACTIVITIES  

First Quarter Field Activities 

- Weekly system readings and equipment maintenance. 

- Monthly well gauging, vapor monitoring, and non-aqueous phase liquid (NAPL) bailing. 

- The remediation system has seven zones (1 through 7) which represent remediation wells on the same 

trunk lines; currently there are 23 wells connected to the seven remedial zones.  The wells and zones 

are depicted on Figure 1.   During the reporting period, remedial zones 1 through 4 were not operating; 

all of the remediation wells, excluding, well PCM-535A (zone 7) were operating in zones 5 through 7. 

- Adjusted the bypass stingers to optimize the flow rate and vapor recovery in wells PCM-534A and PCM-

507A (zone 7). 

- Removed an estimated 6,088 pounds (approximately 1,015 gallons) of petroleum hydrocarbons through 

the AS/SVE system. 

- Manually bailed approximately 1.75 gallons of NAPL from monitor well PCM-516 and 11.5 gallons of 

NAPL from monitor well WR-220A. During the reporting period a cumulative 13.25 gallons (79.5 pounds) 
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of NAPL was removed. 

- An estimated 6,168 pounds (approximately 1,028 gallons) of petroleum hydrocarbons were removed 

through the AS/SVE remediation and NAPL removal activities during the reporting year of 2015.  Since 

April 1, 2012 an estimated 95,585 pounds (approximately 15,931 gallons) of petroleum hydrocarbons 

have been removed from the Site through AS/SVE remediation and NAPL removal activities.  

PROPOSED SECOND QUARTER 2015 SITE ACTIVITIES 

- Continue weekly system readings, monthly well gauging, vapor monitoring, and NAPL bailing. 

- Continue adjusting system to optimize vapor recovery. 

- Continue adjusting bypass stingers to optimize flow rate and vapor recovery in wells PCM-534A and 

PCM-507A.  

 

Please feel free to call me at (602) 909-3448 or email me at justin.patton@cardno.com with any questions or 

comments. 

 

Respectfully submitted, 

 

 

 

     
Justin T. Patton 
Project Manager 
for Cardno 
Direct Line 602 909 3448 
Email: justin.patton@cardno.com  
 

Enclosures: 

Figure 1 TFS-10 Site Layout and Well Location Map 

Table 1  SVE Operating Conditions Summary 

Table 2  Influent Vapor Process Stream Analytical Results 

Table 3  Estimated Petroleum Hydrocarbon Mass Removal 

Table 4  Total Vapor Phase Hydrocarbon Removal Between Sampling Events 

Table 5  Cumulative TPH Mass Removal 

Table 6  Manually Bailed NAPL Removal 

Table 7  Annual NAPL Removal 

Appendix A Weekly Operation and Maintenance System Readings 

Appendix B Historical TPH mass removal table and graphs
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TABLE 1

SVE OPERATING CONDITIONS SUMMARY

Thomas O. Price Service Center - TFS-10 System

 4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

Op Vacuum VOC Flow Temp

Hours (Inches H2O) (ppmv) (scfm) (Deg. F)

13,472 67 318 480 167

13,685 50 577 471 159

13,779 55 425 468 155

13,924 52 612 466 156

14,090 55 747 469 154

14,256 57 251 476 153

14,493 61 655 479 151

14,560 64 596 484 145

14,920 70 338 520 146

15,394 63 219 395 139

15,729 63 439 404 132

16,205 66 822 246 125

16,657 64 381 399 132

17,062 64 285 366 135

17,880 48 737 425 146

19,128 60 367 306 179

19,706 63 287 319 172

20,590 48 508 309 148

21,407 51 422 324 145

22,357 45 743 324 150

22,983 68 351 296 115

23,325 54 722 227 115

23,754 61 372 253 122

24,476 60 143 247 125

24,930 60 441 227 139

25,647 59 182 221 139

26,208 61 329 225 143

26,985 55 283 235 134

27,427 54 443 237 129

28,401 55 413 264 118

29,068 60 211 240 120

29,758 50 259 263 101

30,423 56 321 287 110

31,018 30 355 209 104

57 428 340 138

Notes:

VOC = Volatile organic compounds concentrations reported from PID.

ppmv = Parts per million by volume.

scfm = Standard cubic feet per minute.

Deg. F = Degree Fahrenheit.

08/27/12

09/05/12

09/18/12

09/24/12

10/01/12

10/08/12

Average

12/12/13

01/14/14

11/07/13

02/19/14

06/05/14

07/07/14

08/06/14

03/27/14

09/10/14

10/22/12

04/14/14

11/06/12

11/27/12

12/11/12

01/02/13

05/15/14

Date

01/21/13

02/07/13

04/30/13

07/15/13

01/14/15

08/12/13

10/18/12

02/17/15

03/24/15

11/12/14

10/02/14

12/15/14



TABLE 2

INFLUENT VAPOR PROCESS STREAM ANALYTICAL RESULTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

B T E X TPH

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv)

12:50 9.9 9.9 2.0 8.2 630

9:36 14 17 3.2 12 810

10:55 8.5 12 3.2 16 880

1:00 19 15 2.0 8.5 900

11:10 23 20 2.5 15 1,100

10:30 4.4 3.7 <5.0 4.4 320

11:15 22 18 2.0 12 1,100

11:20 14 13 1.8 7.6 730

11:15 8.1 8.0 <5.0 3.9 460

12:50 5.6 2.9 0.99 7.4 440

12:50 10 8.8 1.3 6.9 590

10:50 18 20 2.8 12 760

11:50 8.5 7.7 1.7 7.8 460

11:35 4.7 3.7 1.2 6.9 370

11:28 17 14 1.7 8.0 900

9:15 3.89 9.42 <2.30 17.2 767

8:40 2.48 5.03 <1.15 13.4 579

10:20 7.43 18.2 2.96 16.7 891

10:25 4.20 12.5 2.11 14.2 619

8:48 8.48 25.0 4.27 25.9 1,210

11:23 4.62 15.5 3.13 16.8 765

11:07 7.73 23.2 3.63 30.1 1,350

9:50 3.48 8.20 1.83 21.1 705

8:50 2.2 4.50 <1.15 9.76 753

9:50 12.0 23.3 3.00 27.0 1,540

9:55 3.37 5.50 <1.15 8.69 658

9:30 5.61 10.6 1.95 16.9 958

11:25 8.36 26.6 4.86 21.0 965

10:23 7.88 21.9 3.13 27.2 1,260

10:43 5.82 19.2 4.40 28.5 1,010

8:20 1.13 3.32 0.40 4.34 398

10:25 2.69 10.5 2.14 9.3 358

10:10 19.6 37.6 4.78 23.8 1,410

10:00 2.6 11.0 2.53 11.8 463

8.83 13.7 2.57 14.1 797

Notes:

ppmv = Part per million by volume.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA Method 8260.

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

< = Below laboratory reporting limits.

TimeDate

01/21/13

02/07/13

08/27/12

08/06/14

11/06/12

01/14/14

11/27/12

09/18/12

09/24/12

04/14/14

10/08/12

10/18/12

05/15/14

06/05/14

11/07/13

12/12/13

Average

12/15/14

01/14/15

02/16/15

03/24/15

09/05/12

02/19/14

03/27/14

10/22/12

01/02/13

12/11/12

04/30/13

07/15/13

08/12/13

10/01/12

07/07/14

09/10/14

10/02/14

11/12/14
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TABLE 4

 TOTAL VAPOR PHASE HYDROCARBON REMOVAL BETWEEN SAMPLING EVENTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

TPH T E X

(lbs) (lbs) (lbs) (lbs)

08/27/12 15,611 223.23 52.53 215.4

09/05/12 1,263 24.12 5.29 19.8

09/18/12 602 7.47 2.32 11.6

09/24/12 945 14.34 2.23 9.5

10/01/12 1,331 22.03 3.21 19.2

10/08/12 393 4.14 6.51 5.7

10/18/12 1,941 28.90 3.74 22.4

10/22/12 368 5.96 0.96 4.1

11/06/12 1,339 21.18 15.42 12.0

11/27/12 1,281 7.68 3.05 22.8

12/11/12 1,241 16.85 2.90 15.4

01/02/13 1,383 33.13 5.40 23.2

01/21/13 1,290 19.64 5.05 23.2

02/07/13 853 7.76 2.93 16.9

04/30/13 4,864 68.85 9.74 45.8

07/15/13 4,553 50.89 14.47 108.2

08/12/13 1,659 13.12 3.49 40.7

11/07/13 3,783 70.32 13.32 75.2

12/12/13 2,547 46.80 9.20 61.9

01/14/14 5,789 108.85 21.66 131.4

02/19/14 2,203 40.63 9.56 51.3

03/27/14 1,629 25.48 4.64 38.5

04/14/14 1,189 12.59 3.27 37.7

05/15/14 2,087 11.35 3.38 28.7

06/05/14 2,467 33.97 5.09 45.8

07/07/14 1,621 12.33 3.00 22.7

08/06/14 1,880 18.93 4.06 35.1

09/10/14 2,739 68.70 14.62 63.2

10/02/14 2,052 32.45 5.40 46.9

11/12/14 4,037 69.84 18.64 120.7

12/15/14 990 7.52 1.06 11.4

01/14/15 1,010 26.95 6.40 27.7

02/17/15 4,183 101.51 15.03 74.8

03/24/15 895 19.35 5.18 24.2

TOTAL 82,018 1,277 282.8 1,513

Notes: 

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed

using EPA Method 8260.

lbs = Pounds.

OP Hours = Duration of SVE operation during period.

717 6.47

561 8.59

Hours (lbs)

94 4.53

145 15.57

OP B
Date

3,321 191.34

213 17.03

166 21.71

166 4.22

237 30.28

67 5.50

360 18.38

474 12.71

335 16.41

476 25.56

452 18.59

405 8.45

818 71.66

1,248 18.01

578 5.54

884 24.61

817 13.48

950 31.65

626 10.38

342 7.28

20,867 716.4

429 4.58

722 4.82

454 14.99

777 18.51

442 10.01

974 18.14

667 2.19

690 5.92

665 45.36

595 3.92
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TABLE 6

MANUALLY BAILED NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

Wells NAPL Removed Cummulative NAPL

Bailed Gallons Gallons

R-028A,PCM-516 4.00 4.00

PCM-516 2.25 6.25

PCM-516 4.25 10.50

PCM-516 2.50 13.00

R-32,PCM-516 3.50 16.50

R-017A, 018A, 028A, 035A, 

037A, PCM-516, WR-215A
11.3 27.75

PCM-516 3.00 30.75

PCM-516,17,18 7.75 38.50

PCM-516,17,18 3.25 41.75

PCM-516 3.00 44.75

PCM-516,35,37 5.75 50.50

PCM-516, R-099 5.25 55.75

PCM-516 3.00 58.75

PCM-516, R-099 7.50 66.25

PCM-516 3.00 69.25

PCM-516 3.25 72.50

PCM-516 8.00 80.50

PCM-516 3.00 83.50

PCM-516 3.50 87.00

PCM-516 3.00 90.00

PCM-516 3.25 93.25

PCM-516 4.00 97.25

PCM-516 3.50 100.75

PCM-516 3.00 103.75

PCM-516 3.00 106.75

PCM-516 3.00 109.75

PCM-516 3.00 112.75

PCM-516 3.25 116.00

PCM-516 3.25 119.25

PCM-516 3.00 122.25

PCM-516 3.00 125.25

PCM-516 3.00 128.25

PCM-516 3.50 131.75

PCM-516 3.25 135.00

PCM-516 3.00 138.00

PCM-516 3.25 141.25

PCM-516 3.25 144.50

PCM-516 3.25 147.75

PCM-516 3.00 150.75

PCM-516 3.50 154.25

PCM-516 3.00 157.25

PCM-516 3.00 160.25

PCM-516 3.50 163.75

PCM-516 3.50 167.25

PCM-516 3.50 170.75

R-028A, 035A, 037A, 050A, 

PCM-516
4.00 174.75

PCM-516 2.25 177.00

PCM-516 2.00 179.00

Date

04/03/12

04/17/12

05/01/12

05/10/12

05/25/12

05/17/12

06/28/12

07/05/12

07/10/12

07/18/12

07/25/12

05/31/12

06/06/12

06/12/12

06/18/12

07/30/12

08/10/12

08/27/12

09/05/12

09/14/12

09/18/12

09/24/12

10/01/12

10/08/12

10/18/12

10/22/12

11/01/12

11/06/12

11/13/12

11/19/12

11/27/12

12/04/12

12/11/12

12/18/12

12/27/12

01/02/13

01/07/13

01/14/13

01/21/13

01/28/13

02/07/13

02/11/13

02/19/13

02/25/13

03/04/13

05/15/13

06/13/13

06/24/13



TABLE 6

MANUALLY BAILED NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

Wells NAPL Removed Cummulative NAPL

Bailed Gallons Gallons
Date

PCM-516 1.75 180.75

PCM-516 2.00 182.75

PCM-516 1.50 184.25

PCM-516 1.00 185.25

PCM-516 1.25 186.50

PCM-516 1.75 188.25

PCM-516 0.75 189.00

PCM-516 1.00 190.00

PCM-516 1.00 191.00

PCM-516 1.00 192.00

PCM-516, WR-220A 5.00 197.00

PCM-516, WR-220A 3.75 200.75

PCM-516, WR-220A 3.25 204.00

PCM-516, WR-220A 4.00 208.00

PCM-516, WR-220A 3.50 211.50

PCM-516, WR-220A 3.50 215.00

PCM-516, WR-220A 3.25 218.25

PCM-516, WR-220A 4.00 222.25

PCM-516, WR-220A 4.00 226.25

PCM-516, WR-220A 3.25 229.50

PCM-516, WR-220A 5.00 234.50

PCM-516, WR-220A 4.50 239.00

PCM-516, WR-220A 4.75 243.75

PCM-516, WR-220A 5.00 248.75

PCM-516, WR-220A 4.50 253.25

PCM-516, WR-220A 4.75 258.00

PCM-516, WR-220A 4.00 262.00

PCM-516, WR-220A 4.75 266.75

PCM-516, WR-220A 4.25 271.00

PCM-516, WR-220A 4.50 275.50

PCM-516, WR-220A 5.00 280.50

PCM-516, WR-220A 4.50 285.00

PCM-516, WR-220A 5.50 290.50

R-031A, R-098, PCM-507, 

PCM-516, WR-220A
11.75 302.25

PCM-516, WR-220A 3.50 305.75

PCM-516, WR-220A 4.50 310.25

PCM-516, WR-220A 3.75 314.00

PCM-516, WR-220A 5.00 319.00

Notes:

NAPL = Non-aqueous phase liquid.

12/15/14

01/15/15

02/17/15

03/16/15

07/31/13

08/05/13

08/12/13

08/19/13

09/04/13

10/10/13

10/21/13

10/30/13

11/07/13

11/11/13

11/25/13

12/02/13

12/18/13

01/02/14

01/07/14

01/14/14

01/22/14

05/19/14

05/27/14

06/05/14

02/03/14

02/10/14

02/19/14

04/03/14

04/07/14

04/25/14

08/06/14

10/02/14

10/08/14

11/25/14

06/16/14

07/07/14

07/14/14

07/23/14



TABLE 7

ANNUAL NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

Bailed/Pumped Removal

(Gallons) (Gallons)

86 86

131 217

45 262

45 307

28 335

956 1,291

1,210 2,501

1,365 3,866

923 4,789

2,315 7,104

2,577 9,681

1,200 10,881

1,703 12,584

1,750 14,334

1,690 16,024

473 16,497

133 16,630

13 16,510

Notes:

NAPL = Non-aqueous phase liquid.

NAPL Removed Cummulative NAPLTime

Period

2009

1998

1999

2000

2001

2002

2003

2010

2011

2012

2013

2015

2004

2005

2006

2007

2008

2014



 

 

 

 

 

 

 

 

 

 

 
APPENDIX A 

 

WEEKLY OPERATION AND MAINTENANCE SYSTEM READINGS 
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APPENDIX B 

HISTORICAL TPH MASS REMOVAL TABLE AND GRAPHS 



A
P

P
E

N
D

IX
 B

H
IS

T
O

R
IC

A
L

 T
P

H
 M

A
S

S
 R

E
M

O
V

A
L

T
h

o
m

a
s
 O

. 
P

ri
c
e
 S

e
rv

ic
e
 C

e
n

te
r 

- 
T

F
S

-1
0
 S

y
s
te

m

 4
0
0

4
 S

o
u
th

 P
a
rk

 A
v
e
n
u

e
, 
T

u
c
s
o
n

, 
A

ri
z
o
n
a

(P
a
g
e

 1
 o

f 
3
)

O
P

E
R

A
T

IN
G

O
P

E
R

A
T

IN
G

T
O

T
A

L
 O

P
E

R
A

T
IN

G
T

P
H

T
P

H
 R

E
M

O
V

A
L

T
P

H
 R

E
M

O
V

A
L

C
U

M
U

L
A

T
IV

E
C

U
M

U
L

A
T

IV
E

P
E

R
IO

D
H

O
U

R
S

H
O

U
R

S
(P

P
M

V
)

(L
B

S
)

(G
A

L
L

O
N

S
)

T
P

H
 (

L
B

S
)

T
P

H
 (

G
A

L
L

O
N

S
)

A
u
g
-0

2
2

2
8

2
2

8
4
,0

5
0

5
9

2
9

9
5

9
2

9
9

S
e
p
-0

2
3

2
4

5
5

2
6
,5

0
0

1
,5

0
1

2
5

0
2
,0

9
3

3
4

9

O
c
t-

0
2

3
6

0
9

1
2

6
,1

0
0

1
,1

7
4

1
9

6
3
,2

6
7

5
4

5

O
c
t-

0
2

3
4

4
1
,2

5
6

4
,4

0
0

7
5

0
1

2
5

4
,0

1
6

6
7

0

O
c
t-

0
2

1
4

5
1
,4

0
2

8
,6

5
0

7
0

7
1

1
8

4
,7

2
4

7
8

8

N
o
v
-0

2
3

3
9

1
,7

4
1

4
,1

0
0

7
9

8
1

3
3

5
,5

2
2

9
2

1

D
e
c
-0

2
6

6
4

2
,4

0
5

1
,9

0
0

7
6

2
1

2
7

6
,2

8
3

1
,0

4
8

J
a
n
-0

3
3

5
9

2
,7

6
4

1
,9

0
0

4
8

9
8

2
6
,7

7
2

1
,1

2
9

F
e
b
-0

3
1
,1

0
4

3
,8

6
8

2
,2

0
0

1
,3

9
5

2
3

3
8
,1

6
7

1
,3

6
2

M
a
r-

0
3

4
5

4
4
,3

2
2

3
,6

5
0

9
8

6
1

6
4

9
,1

5
3

1
,5

2
6

O
c
t-

0
4

2
6

4
4
,5

8
6

3
3

7
2
1
,9

8
5

3
,5

7
5

3
1
,1

3
8

5
,1

0
1

O
c
t-

0
4

4
0

8
4
,9

9
4

4
4

7
7

8
4

1
3

1
3
1
,9

2
2

5
,2

3
1

N
o
v
-0

4
3

8
4

5
,3

7
8

3
2

8
9

7
9

1
6

3
3
2
,9

0
1

5
,3

9
4

D
e
c
-0

4
3

3
6

5
,7

1
4

1
1

8
6

2
9

1
0

5
3
3
,5

3
0

5
,4

9
9

D
e
c
-0

4
5

2
8

6
,2

4
2

2
7

2
3

5
5

5
9

3
3
,8

8
5

5
,5

5
8

F
e
b
-0

5
3

1
2

6
,5

5
4

4
5

5
4

8
4

8
1

3
4
,3

6
9

5
,6

3
9

M
a
r-

0
5

1
,5

3
6

8
,0

9
0

5
5

7
3
,9

8
7

6
6

5
3
8
,3

5
6

6
,3

0
4

M
a
y
-0

5
8

4
0

8
,9

3
0

2
2

0
2
,6

6
9

4
4

5
4
1
,0

2
5

6
,7

4
8

J
u
n
-0

5
4

0
8

9
,3

3
8

3
7

8
5

1
2

8
5

4
1
,5

3
7

6
,8

3
4

J
u
l-

0
5

7
2

0
1
0
,0

5
8

1
,5

0
0

1
,5

5
3

2
5

9
4
3
,0

9
0

7
,0

9
3

A
u
g
-0

5
7

6
8

1
0
,8

2
6

1
,5

0
0

6
,5

7
2

1
,0

9
5

4
9
,6

6
2

8
,1

8
8

S
e
p
-0

5
7

4
4

1
1
,5

7
0

1
,5

0
8

6
,3

6
7

6
3

8
5
6
,0

2
9

8
,8

2
6

O
c
t-

0
5

6
7

2
1
2
,2

4
2

1
,6

1
2

7
,1

5
6

1
,1

9
3

6
3
,1

8
5

1
0
,0

1
8

N
o
v
-0

5
6

2
4

1
2
,8

6
6

9
8

8
4
,0

7
3

6
7

9
6
7
,2

5
8

1
0
,6

9
7

D
e
c
-0

5
5

2
8

1
3
,3

9
4

1
,5

0
8

5
,2

6
0

8
7

7
7
2
,5

1
8

1
1
,5

7
4

J
a
n
-0

6
8

6
4

1
4
,2

5
8

1
,1

9
6

6
,8

2
7

1
,1

3
8

7
9
,3

4
5

1
2
,7

1
2

F
e
b
-0

6
7

9
2

1
5
,0

5
0

9
3

6
4
,8

9
7

8
1

6
8
4
,2

4
2

1
3
,5

2
8

M
a
r-

0
6

7
2

0
1
5
,7

7
0

1
,1

0
1

5
,2

3
7

8
7

3
8
9
,4

7
9

1
4
,4

0
1

A
p
r-

0
6

8
1

6
1
6
,5

8
6

1
,3

0
0

7
,0

0
8

1
,1

6
8

9
6
,4

8
7

1
5
,5

6
9

M
a
y
-0

6
5

5
2

1
7
,1

3
8

1
,5

0
8

5
,4

9
9

9
1

7
1
0
1

,9
8
6

1
6
,4

8
5

J
u
n
-0

6
8

4
0

1
7
,9

7
8

6
2

4
3
,4

6
3

5
7

7
1
0
5

,4
4
9

1
7
,0

6
2

J
u
l-

0
6

7
9

2
1
8
,7

7
0

1
,3

2
6

6
,9

3
8

1
,1

5
6

1
1
2

,3
8
7

1
8
,2

1
9

A
u
g
-0

6
3

3
6

1
9
,1

0
6

1
,6

6
4

3
,6

9
4

6
1

6
1
1
6

,0
8
1

1
8
,8

3
4

S
e
p
-0

6
9

8
4

2
0
,0

9
0

2
,8

0
0

1
8
,5

2
8

3
,0

8
8

1
3
4

,6
0
9

2
1
,9

2
2

J
a
n
-0

7
2
,4

7
2

2
2
,5

6
2

2
,5

0
0

4
6
,5

4
6

7
,7

5
8

1
8
1

,1
5
4

2
9
,6

8
0

J
a
n
-0

7
3

1
2

2
2
,8

7
4

3
,5

0
0

5
,8

7
5

9
7

9
1
8
7

,0
2
9

3
0
,6

5
9

M
a
r-

0
7

2
,6

1
6

2
5
,4

9
0

3
,3

0
0

4
9
,2

5
7

8
,2

1
0

2
3
6

,2
8
6

3
8
,8

6
8

A
u
g
-0

7
2
,7

3
6

2
8
,2

2
6

8
,5

0
0

7
6
,6

1
9

1
2
,7

7
0

3
1
2

,9
0
5

5
1
,6

3
8

O
c
t-

0
7

1
,0

3
2

2
9
,2

5
8

1
1
,0

0
0

2
8
,9

0
0

4
,8

1
7

3
4
1

,8
0
6

5
6
,4

5
5

J
a
n
-0

8
2
,3

7
6

3
1
,6

3
4

9
1

0
6
6
,5

3
8

1
1
,0

9
0

4
0
8

,3
4
4

6
7
,5

4
5

M
a
r-

0
8

1
,3

9
2

3
3
,0

2
6

9
8

0
3
8
,9

8
2

6
,4

9
7

4
4
7

,3
2
5

7
4
,0

4
2

J
u
n
-0

8
8

6
4

3
3
,8

9
0

6
1

0
2
4
,4

5
3

4
,0

7
6

4
7
1

,7
7
8

7
8
,1

1
7

S
e
p
-0

8
2
,1

1
2

3
6
,0

0
2

5
0

0
7
,1

9
0

1
,1

9
8

4
7
8

,9
6
8

7
9
,3

1
5

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
V

E
 S

Y
S

T
E

M

(T
Y

P
)

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0



A
P

P
E

N
D

IX
 B

H
IS

T
O

R
IC

A
L

 T
P

H
 M

A
S

S
 R

E
M

O
V

A
L

T
h

o
m

a
s
 O

. 
P

ri
c
e
 S

e
rv

ic
e
 C

e
n

te
r 

- 
T

F
S

-1
0
 S

y
s
te

m

 4
0
0

4
 S

o
u
th

 P
a
rk

 A
v
e
n
u

e
, 
T

u
c
s
o
n

, 
A

ri
z
o
n
a

(P
a
g
e

 2
 o

f 
3
)

O
P

E
R

A
T

IN
G

O
P

E
R

A
T

IN
G

T
O

T
A

L
 O

P
E

R
A

T
IN

G
T

P
H

T
P

H
 R

E
M

O
V

A
L

T
P

H
 R

E
M

O
V

A
L

C
U

M
U

L
A

T
IV

E
C

U
M

U
L

A
T

IV
E

P
E

R
IO

D
H

O
U

R
S

H
O

U
R

S
(P

P
M

V
)

(L
B

S
)

(G
A

L
L

O
N

S
)

T
P

H
 (

L
B

S
)

T
P

H
 (

G
A

L
L

O
N

S
)

S
V

E
 S

Y
S

T
E

M

(T
Y

P
)

N
o
v
-0

8
1
,2

4
8

3
7
,2

5
0

8
0

0
6
,7

9
8

1
,1

3
3

4
8
5

,7
6
6

8
0
,4

4
8

N
o
v
-0

8
1

9
2

3
7
,4

4
2

6
0

0
7

8
4

1
3

1
4
8
6

,5
5
0

8
0
,5

7
9

D
e
c
-0

8
8

1
6

3
8
,2

5
8

6
9

0
3
,8

3
3

6
3

9
4
9
0

,3
8
3

8
1
,2

1
8

J
a
n
-0

9
6

9
6

3
8
,9

5
4

6
3

0
2
,9

8
5

4
9

8
4
9
3

,3
6
8

8
1
,7

1
5

A
p
r-

0
9

2
,6

2
4

4
1
,5

7
8

3
2

0
5
,7

1
6

9
5

3
4
9
9

,0
8
4

8
2
,6

6
8

A
u
g
-0

9
1
,0

6
8

4
2
,6

4
6

5
1

0
2
,9

5
0

4
9

2
5
0
2

,0
3
5

8
3
,1

6
0

N
o
v
-0

9
2
,2

3
2

4
4
,8

7
8

5
6

0
6
,1

6
6

1
,0

2
8

5
0
8

,2
0
1

8
4
,1

8
7

M
a
r-

1
0

2
,4

4
8

4
7
,3

2
6

4
7

0
6
,7

6
3

1
,1

2
7

5
1
4

,9
6
3

8
5
,3

1
5

A
u
g
-1

0
2
,7

1
2

5
0
,0

3
8

3
3

0
7
,4

9
2

1
,2

4
9

5
2
2

,4
5
5

8
6
,5

6
3

N
o
v
-1

0
1
,7

7
6

5
1
,8

1
4

1
7

0
7
,1

1
9

1
,1

8
6

5
2
9

,5
7
4

8
7
,7

5
0

M
a
r-

1
1

2
,7

8
4

5
4
,5

9
8

2
0

7
1
1
,1

5
9

1
,8

6
0

5
4
0

,7
3
3

8
9
,6

1
0

J
u
l-

1
1

2
,5

9
2

5
7
,1

9
0

4
9

8
1
0
,3

9
0

1
,7

3
2

5
5
1

,1
2
3

9
1
,3

4
1

S
e
p
-1

1
1
,6

8
0

5
8
,8

7
0

1
,1

6
0

6
,7

3
4

1
,1

2
2

5
5
7

,8
5
7

9
2
,4

6
4

D
e
c
-1

1
1
,0

9
4

5
9
,9

6
4

9
0

1
4
,3

8
7

7
3

1
5
6
2

,2
4
4

9
3
,1

9
5

A
p
r-

1
2

9
6

6
0
,0

6
0

2
5

2
7

7
1

3
5
6
2

,3
2
0

9
3
,2

0
8

A
p
r-

1
2

1
4

3
6
0
,2

0
3

3
0

6
1

4
3

2
4

5
6
2

,4
6
3

9
3
,2

3
1

M
a
y
-1

2
5

2
4

6
0
,7

2
7

1
6

4
2

6
2

4
4

5
6
2

,7
2
5

9
3
,2

7
5

M
a
y
-1

2
1

7
0

6
0
,8

9
7

3
9

5
3

2
3

5
4

5
6
3

,0
4
8

9
3
,3

2
9

M
a
y
-1

2
4

5
6
0
,9

4
2

2
5

1
6

3
1

1
5
6
3

,1
1
1

9
3
,3

3
9

M
a
y
-1

2
7

9
6
1
,0

2
1

2
6

3
1

1
9

2
0

5
6
3

,2
3
0

9
3
,3

5
9

M
a
y
-1

2
1

9
2

6
1
,2

1
3

2
6

3
2

8
8

4
8

5
6
3

,5
1
8

9
3
,4

0
7

M
a
y
-1

2
1

4
1

6
1
,3

5
4

4
3

5
4

3
7

7
3

5
6
3

,9
5
5

9
3
,4

8
0

J
u
n
-1

2
1

4
4

6
1
,4

9
8

2
3

6
1

7
3

2
9

5
6
4

,1
2
8

9
3
,5

0
9

J
u
n
-1

2
2

8
8

6
1
,7

8
6

3
0

7
6

3
4

1
0

6
5
6
4

,7
6
1

9
3
,6

1
5

J
u
n
-1

2
1

8
9

6
1
,9

7
5

3
4

7
4

7
3

7
9

5
6
5

,2
3
4

9
3
,6

9
3

A
u
g
-1

2
3
,3

2
1

6
3
,2

8
5

6
3

0
1
5
,6

1
1

2
,6

0
2

5
8
0

,8
4
5

9
6
,2

9
5

S
e
p
-1

2
2

1
3

6
3
,4

9
8

8
1

0
1
,2

6
3

2
1

1
5
8
2

,1
0
8

9
6
,5

0
6

S
e
p
-1

2
9

4
6
3
,5

9
2

8
8

0
6

0
2

1
0

0
5
8
2

,7
1
0

9
6
,6

0
6

S
e
p
-1

2
1

4
5

6
3
,7

3
7

9
0

0
9

4
5

1
5

8
5
8
3

,6
5
5

9
6
,7

6
4

O
c
t-

1
2

1
6

6
6
3
,9

0
3

1
,1

0
0

1
,3

3
1

2
2

2
5
8
4

,9
8
6

9
6
,9

8
5

O
c
t-

1
2

1
6

6
6
4
,0

6
9

3
2

0
3

9
3

6
6

5
8
5

,3
7
9

9
7
,0

5
1

O
c
t-

1
2

2
3

7
6
4
,3

0
6

1
,1

0
0

1
,9

4
1

3
2

4
5
8
7

,3
2
0

9
7
,3

7
4

O
c
t-

1
2

6
7

6
4
,3

7
3

7
3

0
3

6
8

6
1

5
8
7

,6
8
8

9
7
,4

3
6

N
o
v
-1

2
3

6
0

6
4
,7

3
3

4
6

0
1
,3

3
9

2
2

3
5
8
9

,0
2
7

9
7
,6

5
9

N
o
v
-1

2
4

7
4

6
5
,2

0
7

4
4

0
1
,2

8
1

2
1

4
5
9
0

,3
0
8

9
7
,8

7
2

D
e
c
-1

2
3

3
5

6
5
,5

4
2

5
9

0
1
,2

4
1

2
0

7
5
9
1

,5
4
9

9
8
,0

7
9

J
a
n
-1

3
4

7
6

6
6
,0

1
8

7
6

0
1
,3

8
3

2
3

1
5
9
2

,9
3
2

9
8
,3

1
0

J
a
n
-1

3
4

5
2

6
6
,4

7
0

4
6

0
1
,2

9
0

2
1

5
5
9
4

,2
2
2

9
8
,5

2
5

F
e
b
-1

3
4

0
5

6
6
,8

7
5

3
7

0
8

5
3

1
4

2
5
9
5

,0
7
5

9
8
,6

6
7

A
p
r-

1
3

8
1

8
6
7
,6

9
3

9
0

0
4
,8

6
4

8
1

1
5
9
9

,9
3
9

9
9
,4

7
8

J
u
l-

1
3

1
,2

4
8

6
8
,9

4
1

7
6

7
4
,5

5
3

7
5

9
6
0
4

,4
9
2

1
0
0

,2
3
6

A
u
g
-1

3
5

7
8

6
9
,5

1
9

5
7

9
1
,6

5
9

2
7

7
6
0
6

,1
5
1

1
0
0

,5
1
3

N
o
v
-1

3
8

8
4

7
0
,4

0
3

8
9

1
3
,7

8
3

6
3

1
6
0
9

,9
3
4

1
0
1

,1
4
3

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0



A
P

P
E

N
D

IX
 B

H
IS

T
O

R
IC

A
L

 T
P

H
 M

A
S

S
 R

E
M

O
V

A
L

T
h

o
m

a
s
 O

. 
P

ri
c
e
 S

e
rv

ic
e
 C

e
n

te
r 

- 
T

F
S

-1
0
 S

y
s
te

m

 4
0
0

4
 S

o
u
th

 P
a
rk

 A
v
e
n
u

e
, 
T

u
c
s
o
n

, 
A

ri
z
o
n
a

(P
a
g
e

 3
 o

f 
3
)

O
P

E
R

A
T

IN
G

O
P

E
R

A
T

IN
G

T
O

T
A

L
 O

P
E

R
A

T
IN

G
T

P
H

T
P

H
 R

E
M

O
V

A
L

T
P

H
 R

E
M

O
V

A
L

C
U

M
U

L
A

T
IV

E
C

U
M

U
L

A
T

IV
E

P
E

R
IO

D
H

O
U

R
S

H
O

U
R

S
(P

P
M

V
)

(L
B

S
)

(G
A

L
L

O
N

S
)

T
P

H
 (

L
B

S
)

T
P

H
 (

G
A

L
L

O
N

S
)

S
V

E
 S

Y
S

T
E

M

(T
Y

P
)

D
e
c
-1

3
8

1
7

7
1
,2

2
0

6
1

9
2
,5

4
7

4
2

5
6
1
2

,4
8
1

1
0
1

,5
6
8

J
a
n
-1

4
9

5
0

7
2
,1

7
0

1
,2

1
0

5
,7

8
9

9
6

5
6
1
8

,2
7
0

1
0
2

,5
3
3

F
e
b
-1

4
6

2
6

7
2
,7

9
6

7
6

5
2
,2

0
3

3
6

7
6
2
0

,4
7
3

1
0
2

,9
0
0

M
a
r-

1
4

3
4

2
7
3
,1

3
8

1
,3

5
0

1
,6

2
9

2
7

2
6
2
2

,1
0
2

1
0
3

,1
7
1

A
p
r-

1
4

4
2

9
7
3
,5

6
7

7
0

5
1
,1

8
9

1
9

8
6
2
3

,2
9
1

1
0
3

,3
7
0

M
a
y
-1

4
7

2
2

7
4
,2

8
9

7
5

3
2
,0

8
7

3
4

8
6
2
5

,3
7
8

1
0
3

,7
1
7

J
u
n
-1

4
4

5
4

7
4
,7

4
3

1
,5

4
0

2
,4

6
7

4
1

1
6
2
7

,8
4
5

1
0
4

,1
2
9

J
u
l-

1
4

7
1

7
7
5
,4

6
0

6
5

8
1
,6

2
1

2
7

0
6
2
9

,4
6
6

1
0
4

,3
9
9

A
u
g
-1

4
5

6
1

7
6
,0

2
1

9
5

8
1
,8

8
0

3
1

3
6
3
1

,3
4
6

1
0
4

,7
1
2

S
e
p
-1

4
7

7
7

7
6
,7

9
8

9
6

5
2
,7

3
9

4
5

7
6
3
4

,0
8
5

1
0
5

,1
6
9

O
c
t-

1
4

4
4

2
7
7
,2

4
0

1
,2

6
0

2
,0

5
2

3
4

2
6
3
6

,1
3
7

1
0
5

,5
1
1

N
o
v
-1

4
9

7
4

7
8
,2

1
4

1
,0

1
0

4
,0

3
7

6
7

3
6
4
0

,1
7
4

1
0
6

,1
8
3

D
e
c
-1

4
6

6
7

7
8
,8

8
1

3
9

8
9

9
0

1
6

5
6
4
1

,1
6
4

1
0
6

,3
4
8

J
a
n
-1

5
6

9
0

7
9
,5

7
1

3
5

8
1
,0

1
0

1
6

8
6
4
2

,1
7
4

1
0
6

,5
1
6

F
e
b
-1

5
6

6
5

8
0
,2

3
6

1
,4

1
0

4
,1

8
3

6
9

7
6
4
6

,3
5
7

1
0
7

,2
1
3

M
a
r-

1
5

5
9

5
8
0
,8

3
1

4
6

3
8

9
5

1
4

9
6
4
7

,2
5
2

1
0
7

,3
6
2

(1
)

=
S

o
il 

v
a
p
o

r 
e
x
tr

a
c
ti
o
n
 (

S
V

E
) 

w
e
ll

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 H

y
d
ro

 G
e
o
 C

h
e
m

(2
)

=
A

ir
 i
n
fi
lt
ra

ti
o
n
/i
n
je

c
ti
o
n
 w

e
ll

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 G

ro
u
n

d
w

a
te

r 
T

e
c
h
n

o
lo

g
y

(3
)

=
N

e
s
te

d
 v

a
d
o

s
e
 z

o
n
e

 m
o
n
it
o
ri

n
g
 p

ro
b
e

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 F

lu
o
r 

D
a
n
ie

l 
G

T
I

(4
)

=
S

y
s
te

m
 w

a
s
 s

h
u
td

o
w

n
 N

o
v
e
m

b
e
r 

1
9
9

5
 a

n
d

 w
a
s
 r

e
p
la

c
e
d

 w
it
h
 a

 5
0
0

-s
c
fm

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 T

h
e
 I
T

 G
ro

u
p

(5
)

=
S

y
s
te

m
 w

a
s
 s

ta
rt

e
d
 o

n
 F

e
b
ru

a
ry

 1
3
, 
1
9
9

6
R

e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 S

C
S

 E
n
g
in

e
e

rs
(6

)
=

S
y
s
te

m
 w

a
s
 s

h
u
td

o
w

n
 J

a
n
u

a
ry

 2
0
0

1
 a

n
d

 w
a
s
 r

e
p
la

c
e
d

 w
it
h
 a

 P
a
ra

g
o

n
 E

T
-1

5
0

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 C

le
a
r 

C
re

e
k
 A

s
s
o
c
ia

te
s

(7
)

=
S

y
s
te

m
 w

a
s
 s

h
u
td

o
w

n
 S

e
p
te

m
b
e
r 

4
, 
2
0
0

2
 a

n
d

 w
a
s
 r

e
s
ta

rt
e
d
 o

n
 N

o
v
e
m

b
e
r 

4
, 
2
0
0

2
R

e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 C

it
y
 o

f 
T

u
c
s
o
n

(8
)

=
S

y
s
te

m
 w

a
s
 s

h
u
td

o
w

n
 D

e
c
e
m

b
e
r 

3
1
, 
2
0
0

2
 f

o
r 

re
b
o

u
n
d

 r
e
c
o
v
e

ry
 e

v
a
lu

a
ti
o
n
 

A
v
e
ra

g
e

 i
n
fl
u
e
n

t 
c
o
n
c
e

n
tr

a
ti
o
n

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 C

a
rd

n
o

M
a
s
s
 r

e
m

o
v
a
l 
e
s
ti
m

a
te

d
 u

s
in

g
 P

ID
 m

e
a
s
u

re
m

e
n
ts

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0



0

1
0
,0
0
0

2
0
,0
0
0

3
0
,0
0
0

4
0
,0
0
0

5
0
,0
0
0

6
0
,0
0
0

7
0
,0
0
0

8
0
,0
0
0

9
0
,0
0
0

Aug-02

Sep-02

Oct-02

Nov-02

Dec-02

Jan-03

Feb-03

Mar-03

Apr-03

May-03

Jun-03

Jul-03

Aug-03

Sep-03

Oct-03

Nov-03

Dec-03

Jan-04

Feb-04

Mar-04

Apr-04

May-04

Jun-04

Jul-04

Aug-04

Sep-04

Oct-04

Nov-04

Dec-04

Jan-05

Feb-05

Mar-05

Apr-05

May-05

Jun-05

Jul-05

Aug-05

Sep-05

Oct-05

Nov-05

Dec-05

Jan-06

Feb-06

Mar-06

Apr-06

May-06

Jun-06

Jul-06

Aug-06

Sep-06

Oct-06

Nov-06

Dec-06

Jan-07

Feb-07

Mar-07

Apr-07

May-07

Jun-07

Jul-07

Aug-07

Sep-07

Oct-07

Nov-07

Dec-07

Jan-08

Feb-08

Mar-08

Apr-08

May-08

Jun-08

Jul-08

Aug-08

Sep-08

Oct-08

Nov-08

Dec-08

D
A

T
E

CUMULATIVE TPH REMOVED (GALLONS)

T
F

S
-1

0
 H

IS
T

O
R

IC
A

L 
T

P
H

 M
A

S
S

 R
E

M
O

V
A

L

(2
0

0
2

 T
H

R
O

U
G

H
 2

0
0

8
)



8
0
,0
0
0

9
0
,0
0
0

1
0
0
,0
0
0

1
1
0
,0
0
0

1
2
0
,0
0
0

Jan-09

Feb-09

Mar-09

Apr-09

May-09

Jun-09

Jul-09

Aug-09

Sep-09

Oct-09

Nov-09

Dec-09

Jan-10

Feb-10

Mar-10

Apr-10

May-10

Jun-10

Jul-10

Aug-10

Sep-10

Oct-10

Nov-10

Dec-10

Jan-11

Feb-11

Mar-11

Apr-11

May-11

Jun-11

Jul-11

Aug-11

Sep-11

Oct-11

Nov-11

Dec-11

Jan-12

Feb-12

Mar-12

Apr-12

May-12

Jun-12

Jul-12

Aug-12

Sep-12

Oct-12

Nov-12

Dec-12

Jan-13

Feb-13

Mar-13

Apr-13

May-13

Jun-13

Jul-13

Aug-13

Sep-13

Oct-13

Nov-13

Dec-13

Jan-14

Feb-14

Mar-14

Apr-14

May-14

Jun-14

Jul-14

Aug-14

Sep-14

Oct-14

Nov-14

Dec-14

Jan-15

Feb-15

Mar-15

D
A

T
E

CUMULATIVE TPH REMOVED (GALLONS)

T
F

S
-1

0
 H

IS
T

O
R

IC
A

L 
T

P
H

 M
A

S
S

 R
E

M
O

V
A

L

(2
0

0
9

 T
H

R
O

U
G

H
 2

0
1

5
)



Australia  ●  Belgium  ●  Canada  ●  Ecuador   ●  Germany  ●   Indonesia  ●  Italy  ●  Kenya  ●   

New Zealand  ●  Papua New Guinea  ●  Peru ●  Tanzania  ●  United Arab Emirates  ●   

United Kingdom  ●  United States  ●  Operations in over 85 countries 

Cardno 

 

9977 North 90th Street, 

Suite 150 

Scottsdale, AZ 85258 

USA 

 
Phone 602 977 8000 

Fax  602 977 8099 

www.cardno.com 

 

 
 
 
 
 
August 26, 2015 
I052000014.Q215TFS10 
 

Mr. Richard Byrd 

City of Tucson - Environmental Services 

P.O. Box 27210 

Tucson, AZ 85726-7210 

 

 

Subject: TFS-10 System Performance Summary 

  Thomas O. Price Service Center 

  4004 South Park Avenue, Tucson, Arizona 85714 

  Facility ID: 0-005160, LUST No. 0767.01-.05 

 

Mr. Byrd: 
 

At the request of City of Tucson – Environmental Services (COT-ES), Cardno is submitting this remedial 

summary for the Air Sparge/Soil Vapor Extraction (AS/SVE) with catalytic oxidation abatement system at the 

above referenced Site, for activities performed by Cardno from April through June 2015.  Relevant figures, 

tables, and appendices are attached.   

 

SUMMARY OF FIELD ACTIVITIES  

Second Quarter Field Activities 

- Weekly system readings and equipment maintenance. 

- Monthly well gauging, vapor monitoring, and non-aqueous phase liquid (NAPL) bailing. 

- The remediation system has seven zones (1 through 7) which represent remediation wells on the same 

trunk lines; currently there are 23 wells connected to the seven remedial zones.  The wells and zones 

are depicted on Figure 1.   During the reporting period, remedial zones 1 through 4 were not operating; 

all of the remediation wells, excluding, well PCM-535A (zone 7) were operating in zones 5 through 7. 

- Adjusted the bypass stingers to optimize the flow rate and vapor recovery in wells PCM-534A and PCM-

507A (zone 7). 

- On July 6, 2015, a confirmation vapor sample was collected to assess the destruction efficiency of the 

AS/SVE system for June 2015.  The second quarter estimated mass removal of petroleum 

hydrocarbons were calculated using the July 6th sampling event. 

- Removed an estimated 4,920 pounds (approximately 820 gallons) of petroleum hydrocarbons through 
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the AS/SVE system. 

- Manually bailed approximately 0.25 gallons of NAPL from monitor well PCM-516 and 17.75 gallons of 

NAPL from monitor well WR-220A. During the reporting period a cumulative 18.0 gallons (108 pounds) 

of NAPL was removed. 

- An estimated 11,196 pounds (approximately 1,866 gallons) of petroleum hydrocarbons were removed 

through the AS/SVE remediation and NAPL removal activities during the reporting year of 2015. 

- During the reporting period an estimated 5,028 pounds (approximately 928 gallons) of petroleum 

hydrocarbons were removed from the Site through AS/SVE remediation and NAPL removal activities.  

Since April 1, 2012 an estimated 100,613 pounds (approximately 16,769 gallons) of petroleum 

hydrocarbons have been removed from the Site through AS/SVE remediation and NAPL removal 

activities.  

PROPOSED THIRD QUARTER 2015 SITE ACTIVITIES 

- Continue weekly system readings, monthly well gauging, vapor monitoring, and NAPL bailing. 

- Continue adjusting system to optimize vapor recovery. 

- Continue adjusting bypass stingers to optimize flow rate and vapor recovery in wells PCM-534A and 

PCM-507A.  

 

Please feel free to call me at (602) 909-3448 or email me at justin.patton@cardno.com with any questions or 

comments. 

 

Respectfully submitted, 

 

 

 

     
Justin T. Patton 
Project Manager 
for Cardno 
Direct Line 602 909 3448 
Email: justin.patton@cardno.com  
 

Enclosures: 

Figure 1 TFS-10 Site Layout and Well Location Map 

Table 1  SVE Operating Conditions Summary 

Table 2  Influent Vapor Process Stream Analytical Results 

Table 3  Estimated Petroleum Hydrocarbon Mass Removal 

Table 4  Total Vapor Phase Hydrocarbon Removal Between Sampling Events 
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Table 5  Cumulative TPH Mass Removal 

Table 6  Manually Bailed NAPL Removal 

Table 7  Annual NAPL Removal 

Appendix A Weekly Operation and Maintenance System Readings 

Appendix B Historical TPH mass removal table and graphs
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TABLE 1

SVE OPERATING CONDITIONS SUMMARY

Thomas O. Price Service Center - TFS-10 System

 4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

Op Vacuum VOC Flow Temp

Hours (Inches H2O) (ppmv) (scfm) (Deg. F)

13,472 67 318 480 167

13,685 50 577 471 159

13,779 55 425 468 155

13,924 52 612 466 156

14,090 55 747 469 154

14,256 57 251 476 153

14,493 61 655 479 151

14,560 64 596 484 145

14,920 70 338 520 146

15,394 63 219 395 139

15,729 63 439 404 132

16,205 66 822 246 125

16,657 64 381 399 132

17,062 64 285 366 135

17,880 48 737 425 146

19,128 60 367 306 179

19,706 63 287 319 172

20,590 48 508 309 148

21,407 51 422 324 145

22,357 45 743 324 150

22,983 68 351 296 115

23,325 54 722 227 115

23,754 61 372 253 122

24,476 60 143 247 125

24,930 60 441 227 139

25,647 59 182 221 139

26,208 61 329 225 143

26,985 55 283 235 134

27,427 54 443 237 129

28,401 55 413 264 118

29,068 60 211 240 120

29,758 50 259 263 101

30,423 56 321 287 110

31,018 30 355 209 104

31,686 57 873 280 113

32,228 50 500 265 130

32,998 50 150 369 130

57 435 337 137

Notes:

VOC = Volatile organic compounds concentrations reported from PID.

ppmv = Parts per million by volume.

scfm = Standard cubic feet per minute.

Deg. F = Degree Fahrenheit.
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10/18/12
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12/11/12

01/02/13

05/15/14

Average

12/12/13

01/14/14

11/07/13
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09/10/14
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TABLE 2

INFLUENT VAPOR PROCESS STREAM ANALYTICAL RESULTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

B T E X TPH

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv)

12:50 9.9 9.9 2.0 8.2 630

9:36 14 17 3.2 12 810

10:55 8.5 12 3.2 16 880

1:00 19 15 2.0 8.5 900

11:10 23 20 2.5 15 1,100

10:30 4.4 3.7 <5.0 4.4 320

11:15 22 18 2.0 12 1,100

11:20 14 13 1.8 7.6 730

11:15 8.1 8.0 <5.0 3.9 460

12:50 5.6 2.9 0.99 7.4 440

12:50 10 8.8 1.3 6.9 590

10:50 18 20 2.8 12 760

11:50 8.5 7.7 1.7 7.8 460

11:35 4.7 3.7 1.2 6.9 370

11:28 17 14 1.7 8.0 900

9:15 3.89 9.42 <2.30 17.2 767

8:40 2.48 5.03 <1.15 13.4 579

10:20 7.43 18.2 2.96 16.7 891

10:25 4.20 12.5 2.11 14.2 619

8:48 8.48 25.0 4.27 25.9 1,210

11:23 4.62 15.5 3.13 16.8 765

11:07 7.73 23.2 3.63 30.1 1,350

9:50 3.48 8.20 1.83 21.1 705

8:50 2.2 4.50 <1.15 9.76 753

9:50 12.0 23.3 3.00 27.0 1,540

9:55 3.37 5.50 <1.15 8.69 658

9:30 5.61 10.6 1.95 16.9 958

11:25 8.36 26.6 4.86 21.0 965

10:23 7.88 21.9 3.13 27.2 1,260

10:43 5.82 19.2 4.40 28.5 1,010

8:20 1.13 3.32 0.40 4.34 398

10:25 2.69 10.5 2.14 9.3 358

10:10 19.6 37.6 4.78 23.8 1,410

10:00 2.6 11.0 2.53 11.8 463

11:00 11.9 25.7 4.18 20.7 979

12:45 1.22 2.64 0.54 4.40 298

1:00 2.65 5.05 0.62 3.82 319

8.54 13.5 2.50 13.8 776

Notes:

ppmv = Part per million by volume.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA Method 8260.

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

< = Below laboratory reporting limits.
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TABLE 4

 TOTAL VAPOR PHASE HYDROCARBON REMOVAL BETWEEN SAMPLING EVENTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

TPH T E X

(lbs) (lbs) (lbs) (lbs)

08/27/12 15,611 223.23 52.53 215.4

09/05/12 1,263 24.12 5.29 19.8

09/18/12 602 7.47 2.32 11.6

09/24/12 945 14.34 2.23 9.5

10/01/12 1,331 22.03 3.21 19.2

10/08/12 393 4.14 6.51 5.7

10/18/12 1,941 28.90 3.74 22.4

10/22/12 368 5.96 0.96 4.1

11/06/12 1,339 21.18 15.42 12.0

11/27/12 1,281 7.68 3.05 22.8

12/11/12 1,241 16.85 2.90 15.4

01/02/13 1,383 33.13 5.40 23.2

01/21/13 1,290 19.64 5.05 23.2

02/07/13 853 7.76 2.93 16.9

04/30/13 4,864 68.85 9.74 45.8

07/15/13 4,553 50.89 14.47 108.2

08/12/13 1,659 13.12 3.49 40.7

11/07/13 3,783 70.32 13.32 75.2

12/12/13 2,547 46.80 9.20 61.9

01/14/14 5,789 108.85 21.66 131.4

02/19/14 2,203 40.63 9.56 51.3

03/27/14 1,629 25.48 4.64 38.5

04/14/14 1,189 12.59 3.27 37.7

05/15/14 2,087 11.35 3.38 28.7

06/05/14 2,467 33.97 5.09 45.8

07/07/14 1,621 12.33 3.00 22.7

08/06/14 1,880 18.93 4.06 35.1

09/10/14 2,739 68.70 14.62 63.2

10/02/14 2,052 32.45 5.40 46.9

11/12/14 4,037 69.84 18.64 120.7

12/15/14 990 7.52 1.06 11.4

01/14/15 1,010 26.95 6.40 27.7

02/17/15 4,183 101.51 15.03 74.8

03/24/15 895 19.35 5.18 24.2

04/27/15 2,846 68.00 12.88 63.8

05/26/15 665 5.36 1.28 10.4

07/06/15 1,409 20.30 2.90 17.9

TOTAL 86,939 1,370 299.8 1,605

Notes: 

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed

using EPA Method 8260.

lbs = Pounds.

OP Hours = Duration of SVE operation during period.

2.12

9.13

542

770

595 3.92

668 26.99

667 2.19

690 5.92

665 45.36

777 18.51

442 10.01

974 18.14

22,847 754.6

429 4.58

722 4.82

454 14.99

950 31.65

626 10.38

342 7.28

578 5.54

884 24.61

817 13.48

405 8.45

818 71.66

1,248 18.01

335 16.41

476 25.56

452 18.59

67 5.50

360 18.38

474 12.71

166 21.71

166 4.22

237 30.28

OP B
Date

3,321 191.34

213 17.03

717 6.47

561 8.59

Hours (lbs)

94 4.53

145 15.57
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TABLE 6

MANUALLY BAILED NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

Wells NAPL Removed Cummulative NAPL

Bailed Gallons Gallons

R-028A,PCM-516 4.00 4.00

PCM-516 2.25 6.25

PCM-516 4.25 10.50

PCM-516 2.50 13.00

R-32,PCM-516 3.50 16.50

R-017A, 018A, 028A, 035A, 

037A, PCM-516, WR-215A
11.3 27.75

PCM-516 3.00 30.75

PCM-516,17,18 7.75 38.50

PCM-516,17,18 3.25 41.75

PCM-516 3.00 44.75

PCM-516,35,37 5.75 50.50

PCM-516, R-099 5.25 55.75

PCM-516 3.00 58.75

PCM-516, R-099 7.50 66.25

PCM-516 3.00 69.25

PCM-516 3.25 72.50

PCM-516 8.00 80.50

PCM-516 3.00 83.50

PCM-516 3.50 87.00

PCM-516 3.00 90.00

PCM-516 3.25 93.25

PCM-516 4.00 97.25

PCM-516 3.50 100.75

PCM-516 3.00 103.75

PCM-516 3.00 106.75

PCM-516 3.00 109.75

PCM-516 3.00 112.75

PCM-516 3.25 116.00

PCM-516 3.25 119.25

PCM-516 3.00 122.25

PCM-516 3.00 125.25

PCM-516 3.00 128.25

PCM-516 3.50 131.75

PCM-516 3.25 135.00

PCM-516 3.00 138.00

PCM-516 3.25 141.25

PCM-516 3.25 144.50

PCM-516 3.25 147.75

PCM-516 3.00 150.75

PCM-516 3.50 154.25

PCM-516 3.00 157.25

PCM-516 3.00 160.25

PCM-516 3.50 163.75

PCM-516 3.50 167.25

PCM-516 3.50 170.75

R-028A, 035A, 037A, 050A, 

PCM-516
4.00 174.75

PCM-516 2.25 177.00

PCM-516 2.00 179.00

05/15/13

06/13/13

06/24/13

01/28/13

02/07/13

02/11/13

02/19/13

02/25/13

03/04/13

12/18/12

12/27/12

01/02/13

01/07/13

01/14/13

01/21/13

11/06/12

11/13/12

11/19/12

11/27/12

12/04/12

12/11/12

09/24/12

10/01/12

10/08/12

10/18/12

10/22/12

11/01/12

07/30/12

08/10/12

08/27/12

09/05/12

09/14/12

09/18/12

06/28/12

07/05/12

07/10/12

07/18/12

07/25/12

05/31/12

06/06/12

06/12/12

06/18/12

Date

04/03/12

04/17/12

05/01/12

05/10/12

05/25/12

05/17/12



TABLE 6

MANUALLY BAILED NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

Wells NAPL Removed Cummulative NAPL

Bailed Gallons Gallons
Date

PCM-516 1.75 180.75

PCM-516 2.00 182.75

PCM-516 1.50 184.25

PCM-516 1.00 185.25

PCM-516 1.25 186.50

PCM-516 1.75 188.25

PCM-516 0.75 189.00

PCM-516 1.00 190.00

PCM-516 1.00 191.00

PCM-516 1.00 192.00

PCM-516, WR-220A 5.00 197.00

PCM-516, WR-220A 3.75 200.75

PCM-516, WR-220A 3.25 204.00

PCM-516, WR-220A 4.00 208.00

PCM-516, WR-220A 3.50 211.50

PCM-516, WR-220A 3.50 215.00

PCM-516, WR-220A 3.25 218.25

PCM-516, WR-220A 4.00 222.25

PCM-516, WR-220A 4.00 226.25

PCM-516, WR-220A 3.25 229.50

PCM-516, WR-220A 5.00 234.50

PCM-516, WR-220A 4.50 239.00

PCM-516, WR-220A 4.75 243.75

PCM-516, WR-220A 5.00 248.75

PCM-516, WR-220A 4.50 253.25

PCM-516, WR-220A 4.75 258.00

PCM-516, WR-220A 4.00 262.00

PCM-516, WR-220A 4.75 266.75

PCM-516, WR-220A 4.25 271.00

PCM-516, WR-220A 4.50 275.50

PCM-516, WR-220A 5.00 280.50

PCM-516, WR-220A 4.50 285.00

PCM-516, WR-220A 5.50 290.50

R-031A, R-098, PCM-507, 

PCM-516, WR-220A
11.75 302.25

PCM-516, WR-220A 3.50 305.75

PCM-516, WR-220A 4.50 310.25

PCM-516, WR-220A 3.75 314.00

PCM-516, WR-220A 5.00 319.00

PCM-516, WR-220A 4.25 323.25

WR-220A 3.75 327.00

WR-220A 10.00 337.00

Notes:

NAPL = Non-aqueous phase liquid.

06/16/15

04/25/14

08/06/14

10/02/14

10/08/14

11/25/14

06/16/14

07/07/14

07/14/14

07/23/14

01/14/14

01/22/14

05/19/14

05/27/14

06/05/14

02/03/14

02/10/14

02/19/14

04/03/14

04/07/14

11/11/13

11/25/13

12/02/13

12/18/13

01/02/14

01/07/14

08/19/13

09/04/13

10/10/13

10/21/13

10/30/13

11/07/13

07/31/13

08/05/13

08/12/13

12/15/14

01/15/15

02/17/15

03/16/15

04/21/15

05/19/15



TABLE 7

ANNUAL NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

Bailed/Pumped Removal

(Gallons) (Gallons)

86 86

131 217

45 262

45 307

28 335

956 1,291

1,210 2,501

1,365 3,866

923 4,789

2,315 7,104

2,577 9,681

1,200 10,881

1,703 12,584

1,750 14,334

1,690 16,024

473 16,497

133 16,630

31 16,528

Notes:

NAPL = Non-aqueous phase liquid.

2015

2004

2005

2006

2007

2008

2014

2002

2003

2010

2011

2012

2013

NAPL Removed Cummulative NAPLTime

Period

2009

1998

1999

2000

2001



 

 

 

 

 

 

 

 

 

 

 
APPENDIX A 

 

WEEKLY OPERATION AND MAINTENANCE SYSTEM READINGS 
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APPENDIX B 

HISTORICAL TPH MASS REMOVAL TABLE AND GRAPHS 
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9977 North 90th Street, 

Suite 150 
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USA 

 
Phone 602 977 8000 

Fax  602 977 8099 

www.cardno.com 

 

 
 
 
 
November 4, 2015 
I052000014.Q315TFS10 
 

Mr. Richard Byrd 

City of Tucson - Environmental Services 

P.O. Box 27210 

Tucson, AZ 85726-7210 

 

 

Subject: TFS-10 System Performance Summary 

  Thomas O. Price Service Center 

  4004 South Park Avenue, Tucson, Arizona 85714 

  Facility ID: 0-005160, LUST No. 0767.01-.05 

 

Mr. Byrd: 
 

At the request of City of Tucson – Environmental Services (COT-ES), Cardno is submitting this remedial 

summary for the Air Sparge/Soil Vapor Extraction (AS/SVE) with catalytic oxidation abatement system at the 

above referenced Site, for activities performed by Cardno from July through September 2015.  Relevant figures, 

tables, and appendices are attached.   

 

SUMMARY OF FIELD ACTIVITIES  

Third Quarter Field Activities 

- Weekly system readings and equipment maintenance. 

- Monthly well gauging, vapor monitoring, and non-aqueous phase liquid (NAPL) bailing. 

- The remediation system has seven zones (1 through 7) which represent remediation wells on the same 

trunk lines; currently there are 23 wells connected to the seven remedial zones.  The wells and zones 

are depicted on Figure 1.   During the reporting period, remedial zones 1 through 4 were not operating; 

all of the remediation wells, excluding, well PCM-535A (zone 7) were operating in zones 5 through 7. 

- Adjusted the bypass stingers to optimize the flow rate and vapor recovery in wells PCM-534A and PCM-

507A (zone 7). 

- On July 6, 2015, a confirmation vapor sample was collected to assess the destruction efficiency of the 

AS/SVE system for June 2015.  The July 6th sampling event was reported in the second quarter system 

performance summary. 

- Removed an estimated 4,166 pounds (approximately 694 gallons) of petroleum hydrocarbons through 

the AS/SVE system. 



2 
November 4, 2015 
I052000014.Q315 City of Tucson, Thomas O. Price Service Center, TFS-10 
 

- Manually bailed approximately 0.75 gallons of NAPL from monitor well PCM-516 and 11.25 gallons of 

NAPL from monitor well WR-220A. During the reporting period a cumulative 12.0 gallons (72 pounds) of 

NAPL was removed. 

- An estimated 15,434 pounds (approximately 2,572 gallons) of petroleum hydrocarbons were removed 

through the AS/SVE remediation and NAPL removal activities during the reporting year of 2015. 

- During the reporting period an estimated 4,238 pounds (approximately 706 gallons) of petroleum 

hydrocarbons were removed from the Site through AS/SVE remediation and NAPL removal activities.  

Since April 1, 2012 an estimated 104,851 pounds (approximately 17,475 gallons) of petroleum 

hydrocarbons have been removed from the Site through AS/SVE remediation and NAPL removal 

activities.  

PROPOSED FOURTH QUARTER 2015 SITE ACTIVITIES 

- Continue weekly system readings, monthly well gauging, vapor monitoring, and NAPL bailing. 

- Continue adjusting system to optimize vapor recovery. 

- Continue adjusting bypass stingers to optimize flow rate and vapor recovery in wells PCM-534A and 

PCM-507A.  

 

Please feel free to call me at (602) 909-3448 or email me at justin.patton@cardno.com with any questions or 

comments. 

 

Respectfully submitted, 

 

 

 

     
Justin T. Patton 
Project Manager 
for Cardno 
Direct Line 602 909 3448 
Email: justin.patton@cardno.com  
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Enclosures: 

Figure 1 TFS-10 Site Layout and Well Location Map 

Table 1  SVE Operating Conditions Summary 

Table 2  Influent Vapor Process Stream Analytical Results 

Table 3  Estimated Petroleum Hydrocarbon Mass Removal 

Table 4  Total Vapor Phase Hydrocarbon Removal Between Sampling Events 

Table 5  Cumulative TPH Mass Removal 

Table 6  Manually Bailed NAPL Removal 

Table 7  Annual NAPL Removal 

Appendix A Weekly Operation and Maintenance System Readings 

Appendix B Historical TPH mass removal table and graphs
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TABLE 1

SVE OPERATING CONDITIONS SUMMARY

Thomas O. Price Service Center - TFS-10 System

 4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

Op Vacuum VOC Flow Temp

Hours (Inches H2O) (ppmv) (scfm) (Deg. F)

13,472 67 318 480 167

13,685 50 577 471 159

13,779 55 425 468 155

13,924 52 612 466 156

14,090 55 747 469 154

14,256 57 251 476 153

14,493 61 655 479 151

14,560 64 596 484 145

14,920 70 338 520 146

15,394 63 219 395 139

15,729 63 439 404 132

16,205 66 822 246 125

16,657 64 381 399 132

17,062 64 285 366 135

17,880 48 737 425 146

19,128 60 367 306 179

19,706 63 287 319 172

20,590 48 508 309 148

21,407 51 422 324 145

22,357 45 743 324 150

22,983 68 351 296 115

23,325 54 722 227 115

23,754 61 372 253 122

24,476 60 143 247 125

24,930 60 441 227 139

25,647 59 182 221 139

26,208 61 329 225 143

26,985 55 283 235 134

27,427 54 443 237 129

28,401 55 413 264 118

29,068 60 211 240 120

29,758 50 259 263 101

30,423 56 321 287 110

31,018 30 355 209 104

31,686 57 873 280 113

32,228 50 500 265 130

32,998 50 150 369 130

33,484 65 108 391 133

08/27/12

09/05/12

09/18/12

09/24/12

10/01/12

10/08/12

10/22/12

12/12/13

01/14/14

11/07/13

02/19/14

06/05/14

07/07/14

08/06/14

03/27/14

09/10/14

01/14/15

08/12/13

10/18/12

04/14/14

11/06/12

11/27/12

12/11/12

01/02/13

05/15/14

11/12/14

10/02/14

12/15/14

Date

01/21/13

02/07/13

04/30/13

07/15/13

05/26/15

07/06/15

07/28/15

02/17/15

03/24/15

04/27/15



TABLE 1

SVE OPERATING CONDITIONS SUMMARY

Thomas O. Price Service Center - TFS-10 System

 4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

Op Vacuum VOC Flow Temp

Hours (Inches H2O) (ppmv) (scfm) (Deg. F)
Date

33,983 30 1322 310 123

34,558 50 73 426 127

56 440 340 136

Notes:

VOC = Volatile organic compounds concentrations reported from PID.

ppmv = Parts per million by volume.

scfm = Standard cubic feet per minute.

Deg. F = Degree Fahrenheit.

09/03/15

09/28/15

Average



TABLE 2

INFLUENT VAPOR PROCESS STREAM ANALYTICAL RESULTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

B T E X TPH

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv)

12:50 9.9 9.9 2.0 8.2 630

9:36 14 17 3.2 12 810

10:55 8.5 12 3.2 16 880

1:00 19 15 2.0 8.5 900

11:10 23 20 2.5 15 1,100

10:30 4.4 3.7 <5.0 4.4 320

11:15 22 18 2.0 12 1,100

11:20 14 13 1.8 7.6 730

11:15 8.1 8.0 <5.0 3.9 460

12:50 5.6 2.9 0.99 7.4 440

12:50 10 8.8 1.3 6.9 590

10:50 18 20 2.8 12 760

11:50 8.5 7.7 1.7 7.8 460

11:35 4.7 3.7 1.2 6.9 370

11:28 17 14 1.7 8.0 900

9:15 3.89 9.42 <2.30 17.2 767

8:40 2.48 5.03 <1.15 13.4 579

10:20 7.43 18.2 2.96 16.7 891

10:25 4.20 12.5 2.11 14.2 619

8:48 8.48 25.0 4.27 25.9 1,210

11:23 4.62 15.5 3.13 16.8 765

11:07 7.73 23.2 3.63 30.1 1,350

9:50 3.48 8.20 1.83 21.1 705

8:50 2.2 4.50 <1.15 9.76 753

9:50 12.0 23.3 3.00 27.0 1,540

9:55 3.37 5.50 <1.15 8.69 658

9:30 5.61 10.6 1.95 16.9 958

11:25 8.36 26.6 4.86 21.0 965

10:23 7.88 21.9 3.13 27.2 1,260

10:43 5.82 19.2 4.40 28.5 1,010

8:20 1.13 3.32 0.40 4.34 398

10:25 2.69 10.5 2.14 9.3 358

10:10 19.6 37.6 4.78 23.8 1,410

10:00 2.6 11.0 2.53 11.8 463

11:00 11.9 25.7 4.18 20.7 979

12:45 1.22 2.64 0.54 4.40 298

1:00 2.65 5.05 0.62 3.82 319

Time

05/26/15

07/06/15

Date

01/21/13

02/07/13

08/27/12

08/06/14

11/06/12

01/14/14

11/27/12

09/18/12

09/24/12

04/14/14

10/08/12

10/18/12

05/15/14

06/05/14

11/07/13

12/12/13

12/15/14

01/14/15

02/16/15

03/24/15

09/05/12

02/19/14

03/27/14

10/22/12

01/02/13

12/11/12

04/30/13

07/15/13

08/12/13

10/01/12

04/27/15

07/07/14

09/10/14

10/02/14

11/12/14



TABLE 2

INFLUENT VAPOR PROCESS STREAM ANALYTICAL RESULTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

B T E X TPH

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv)
TimeDate

11:00 0.61 1.08 0.23 3.02 162

12:00 16.4 62.0 10.9 47.5 1,280

11:15 0.54 1.21 0.24 2.65 160

8.13 12.8 2.39 13.2 758

Notes:

ppmv = Part per million by volume.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA Method 8260.

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

< = Below laboratory reporting limits.

Average

09/03/15

09/28/15

07/28/15
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TABLE 4

 TOTAL VAPOR PHASE HYDROCARBON REMOVAL BETWEEN SAMPLING EVENTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

TPH T E X

(lbs) (lbs) (lbs) (lbs)

08/27/12 15,611 223.23 52.53 215.4

09/05/12 1,263 24.12 5.29 19.8

09/18/12 602 7.47 2.32 11.6

09/24/12 945 14.34 2.23 9.5

10/01/12 1,331 22.03 3.21 19.2

10/08/12 393 4.14 6.51 5.7

10/18/12 1,941 28.90 3.74 22.4

10/22/12 368 5.96 0.96 4.1

11/06/12 1,339 21.18 15.42 12.0

11/27/12 1,281 7.68 3.05 22.8

12/11/12 1,241 16.85 2.90 15.4

01/02/13 1,383 33.13 5.40 23.2

01/21/13 1,290 19.64 5.05 23.2

02/07/13 853 7.76 2.93 16.9

04/30/13 4,864 68.85 9.74 45.8

07/15/13 4,553 50.89 14.47 108.2

08/12/13 1,659 13.12 3.49 40.7

11/07/13 3,783 70.32 13.32 75.2

12/12/13 2,547 46.80 9.20 61.9

01/14/14 5,789 108.85 21.66 131.4

02/19/14 2,203 40.63 9.56 51.3

03/27/14 1,629 25.48 4.64 38.5

04/14/14 1,189 12.59 3.27 37.7

05/15/14 2,087 11.35 3.38 28.7

06/05/14 2,467 33.97 5.09 45.8

07/07/14 1,621 12.33 3.00 22.7

08/06/14 1,880 18.93 4.06 35.1

09/10/14 2,739 68.70 14.62 63.2

10/02/14 2,052 32.45 5.40 46.9

11/12/14 4,037 69.84 18.64 120.7

12/15/14 990 7.52 1.06 11.4

01/14/15 1,010 26.95 6.40 27.7

02/17/15 4,183 101.51 15.03 74.8

03/24/15 895 19.35 5.18 24.2

04/27/15 2,846 68.00 12.88 63.8

05/26/15 665 5.36 1.28 10.4

07/06/15 1,409 20.30 2.90 17.9

561 8.59

Hours (lbs)

94 4.53

145 15.57

OP B
Date

3,321 191.34

213 17.03

166 21.71

166 4.22

237 30.28

67 5.50

360 18.38

474 12.71

335 16.41

476 25.56

452 18.59

405 8.45

818 71.66

1,248 18.01

578 5.54

884 24.61

817 13.48

950 31.65

626 10.38

342 7.28

429 4.58

722 4.82

454 14.99

717 6.47

777 18.51

442 10.01

974 18.14

595 3.92

668 26.99

667 2.19

690 5.92

665 45.36

2.12

9.13

542

770



TABLE 4

 TOTAL VAPOR PHASE HYDROCARBON REMOVAL BETWEEN SAMPLING EVENTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

TPH T E X

(lbs) (lbs) (lbs) (lbs)Hours (lbs)

OP B
Date

07/28/15 479 2.90 0.72 9.5

09/03/15 3,078 135.66 27.78 121.1

09/28/15 609 4.19 0.97 10.7

TOTAL 91,104 1,513 329.3 1,747

Notes: 

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed

using EPA Method 8260.

lbs = Pounds.

OP Hours = Duration of SVE operation during period.

24,407 788.4

1.41

30.76

1.60

486

499

575
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TABLE 6

MANUALLY BAILED NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

Wells NAPL Removed Cummulative NAPL

Bailed Gallons Gallons

R-028A,PCM-516 4.00 4.00

PCM-516 2.25 6.25

PCM-516 4.25 10.50

PCM-516 2.50 13.00

R-32,PCM-516 3.50 16.50

R-017A, 018A, 028A, 035A, 

037A, PCM-516, WR-215A
11.3 27.75

PCM-516 3.00 30.75

PCM-516,17,18 7.75 38.50

PCM-516,17,18 3.25 41.75

PCM-516 3.00 44.75

PCM-516,35,37 5.75 50.50

PCM-516, R-099 5.25 55.75

PCM-516 3.00 58.75

PCM-516, R-099 7.50 66.25

PCM-516 3.00 69.25

PCM-516 3.25 72.50

PCM-516 8.00 80.50

PCM-516 3.00 83.50

PCM-516 3.50 87.00

PCM-516 3.00 90.00

PCM-516 3.25 93.25

PCM-516 4.00 97.25

PCM-516 3.50 100.75

PCM-516 3.00 103.75

PCM-516 3.00 106.75

PCM-516 3.00 109.75

PCM-516 3.00 112.75

PCM-516 3.25 116.00

PCM-516 3.25 119.25

PCM-516 3.00 122.25

PCM-516 3.00 125.25

PCM-516 3.00 128.25

PCM-516 3.50 131.75

PCM-516 3.25 135.00

PCM-516 3.00 138.00

PCM-516 3.25 141.25

PCM-516 3.25 144.50

PCM-516 3.25 147.75

PCM-516 3.00 150.75

PCM-516 3.50 154.25

PCM-516 3.00 157.25

PCM-516 3.00 160.25

PCM-516 3.50 163.75

PCM-516 3.50 167.25

PCM-516 3.50 170.75

R-028A, 035A, 037A, 050A, 

PCM-516
4.00 174.75

PCM-516 2.25 177.00

PCM-516 2.00 179.00

Date

04/03/12

04/17/12

05/01/12

05/10/12

05/25/12

05/17/12

06/28/12

07/05/12

07/10/12

07/18/12

07/25/12

05/31/12

06/06/12

06/12/12

06/18/12

07/30/12

08/10/12

08/27/12

09/05/12

09/14/12

09/18/12

09/24/12

10/01/12

10/08/12

10/18/12

10/22/12

11/01/12

11/06/12

11/13/12

11/19/12

11/27/12

12/04/12

12/11/12

12/18/12

12/27/12

01/02/13

01/07/13

01/14/13

01/21/13

01/28/13

02/07/13

02/11/13

02/19/13

02/25/13

03/04/13

05/15/13

06/13/13

06/24/13



TABLE 6

MANUALLY BAILED NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

Wells NAPL Removed Cummulative NAPL

Bailed Gallons Gallons
Date

PCM-516 1.75 180.75

PCM-516 2.00 182.75

PCM-516 1.50 184.25

PCM-516 1.00 185.25

PCM-516 1.25 186.50

PCM-516 1.75 188.25

PCM-516 0.75 189.00

PCM-516 1.00 190.00

PCM-516 1.00 191.00

PCM-516 1.00 192.00

PCM-516, WR-220A 5.00 197.00

PCM-516, WR-220A 3.75 200.75

PCM-516, WR-220A 3.25 204.00

PCM-516, WR-220A 4.00 208.00

PCM-516, WR-220A 3.50 211.50

PCM-516, WR-220A 3.50 215.00

PCM-516, WR-220A 3.25 218.25

PCM-516, WR-220A 4.00 222.25

PCM-516, WR-220A 4.00 226.25

PCM-516, WR-220A 3.25 229.50

PCM-516, WR-220A 5.00 234.50

PCM-516, WR-220A 4.50 239.00

PCM-516, WR-220A 4.75 243.75

PCM-516, WR-220A 5.00 248.75

PCM-516, WR-220A 4.50 253.25

PCM-516, WR-220A 4.75 258.00

PCM-516, WR-220A 4.00 262.00

PCM-516, WR-220A 4.75 266.75

PCM-516, WR-220A 4.25 271.00

PCM-516, WR-220A 4.50 275.50

PCM-516, WR-220A 5.00 280.50

PCM-516, WR-220A 4.50 285.00

PCM-516, WR-220A 5.50 290.50

R-031A, R-098, PCM-507, 

PCM-516, WR-220A
11.75 302.25

PCM-516, WR-220A 3.50 305.75

PCM-516, WR-220A 4.50 310.25

PCM-516, WR-220A 3.75 314.00

PCM-516, WR-220A 5.00 319.00

PCM-516, WR-220A 4.25 323.25

WR-220A 3.75 327.00

WR-220A 10.00 337.00

WR-220A 3.00 340.00

PCM-516, WR-220A 5.00 345.00

PCM-516, WR-220A 4.00 349.00

Notes:

NAPL = Non-aqueous phase liquid.

12/15/14

01/15/15

02/17/15

03/16/15

04/21/15

05/19/15

07/31/13

08/05/13

08/12/13

08/19/13

09/04/13

10/10/13

10/21/13

10/30/13

11/07/13

02/19/14

04/03/14

04/07/14

11/11/13

11/25/13

12/02/13

12/18/13

01/02/14

01/07/14

07/07/14

07/14/14

07/23/14

01/14/14

01/22/14

05/19/14

05/27/14

06/05/14

02/03/14

02/10/14

06/16/15

07/13/15

08/25/15

09/23/15

04/25/14

08/06/14

10/02/14

10/08/14

11/25/14

06/16/14



TABLE 7

ANNUAL NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

Bailed/Pumped Removal

(Gallons) (Gallons)

86 86

131 217

45 262

45 307

28 335

956 1,291

1,210 2,501

1,365 3,866

923 4,789

2,315 7,104

2,577 9,681

1,200 10,881

1,703 12,584

1,750 14,334

1,690 16,024

473 16,497

133 16,630

43 16,540

Notes:

NAPL = Non-aqueous phase liquid.

NAPL Removed Cummulative NAPLTime

Period

2009

1998

1999

2000

2001

2002

2003

2010

2011

2012

2013

2015

2004

2005

2006

2007

2008

2014



 

 

 

 

 

 

 

 

 

 

 
APPENDIX A 

 

WEEKLY OPERATION AND MAINTENANCE SYSTEM READINGS 
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APPENDIX B 

HISTORICAL TPH MASS REMOVAL TABLE AND GRAPHS 



A
P

P
E

N
D

IX
 B

H
IS

T
O

R
IC

A
L

 T
P

H
 M

A
S

S
 R

E
M

O
V

A
L

T
h

o
m

a
s
 O

. 
P

ri
c
e
 S

e
rv

ic
e
 C

e
n

te
r 

- 
T

F
S

-1
0

 4
0
0

4
 S

o
u
th

 P
a
rk

 A
v
e
n
u

e

T
u
c
s
o
n

, 
A

ri
z
o
n
a

(P
a
g
e

 1
 o

f 
3
)

O
P

E
R

A
T

IN
G

O
P

E
R

A
T

IN
G

T
O

T
A

L
 O

P
E

R
A

T
IN

G
T

P
H

T
P

H
 R

E
M

O
V

A
L

T
P

H
 R

E
M

O
V

A
L

C
U

M
U

L
A

T
IV

E
C

U
M

U
L

A
T

IV
E

P
E

R
IO

D
H

O
U

R
S

H
O

U
R

S
(P

P
M

V
)

(L
B

S
)

(G
A

L
L

O
N

S
)

T
P

H
 (

L
B

S
)

T
P

H
 (

G
A

L
L

O
N

S
)

A
u
g
-0

2
2

2
8

2
2

8
4
,0

5
0

5
9

2
9

9
5

9
2

9
9

S
e
p
-0

2
3

2
4

5
5

2
6
,5

0
0

1
,5

0
1

2
5

0
2
,0

9
3

3
4

9

O
c
t-

0
2

3
6

0
9

1
2

6
,1

0
0

1
,1

7
4

1
9

6
3
,2

6
7

5
4

5

O
c
t-

0
2

3
4

4
1
,2

5
6

4
,4

0
0

7
5

0
1

2
5

4
,0

1
6

6
7

0

O
c
t-

0
2

1
4

5
1
,4

0
2

8
,6

5
0

7
0

7
1

1
8

4
,7

2
4

7
8

8

N
o
v
-0

2
3

3
9

1
,7

4
1

4
,1

0
0

7
9

8
1

3
3

5
,5

2
2

9
2

1

D
e
c
-0

2
6

6
4

2
,4

0
5

1
,9

0
0

7
6

2
1

2
7

6
,2

8
3

1
,0

4
8

J
a
n
-0

3
3

5
9

2
,7

6
4

1
,9

0
0

4
8

9
8

2
6
,7

7
2

1
,1

2
9

F
e
b
-0

3
1
,1

0
4

3
,8

6
8

2
,2

0
0

1
,3

9
5

2
3

3
8
,1

6
7

1
,3

6
2

M
a
r-

0
3

4
5

4
4
,3

2
2

3
,6

5
0

9
8

6
1

6
4

9
,1

5
3

1
,5

2
6

O
c
t-

0
4

2
6

4
4
,5

8
6

3
3

7
2
1
,9

8
5

3
,5

7
5

3
1
,1

3
8

5
,1

0
1

O
c
t-

0
4

4
0

8
4
,9

9
4

4
4

7
7

8
4

1
3

1
3
1
,9

2
2

5
,2

3
1

N
o
v
-0

4
3

8
4

5
,3

7
8

3
2

8
9

7
9

1
6

3
3
2
,9

0
1

5
,3

9
4

D
e
c
-0

4
3

3
6

5
,7

1
4

1
1

8
6

2
9

1
0

5
3
3
,5

3
0

5
,4

9
9

D
e
c
-0

4
5

2
8

6
,2

4
2

2
7

2
3

5
5

5
9

3
3
,8

8
5

5
,5

5
8

F
e
b
-0

5
3

1
2

6
,5

5
4

4
5

5
4

8
4

8
1

3
4
,3

6
9

5
,6

3
9

M
a
r-

0
5

1
,5

3
6

8
,0

9
0

5
5

7
3
,9

8
7

6
6

5
3
8
,3

5
6

6
,3

0
4

M
a
y
-0

5
8

4
0

8
,9

3
0

2
2

0
2
,6

6
9

4
4

5
4
1
,0

2
5

6
,7

4
8

J
u
n
-0

5
4

0
8

9
,3

3
8

3
7

8
5

1
2

8
5

4
1
,5

3
7

6
,8

3
4

J
u
l-

0
5

7
2

0
1
0
,0

5
8

1
,5

0
0

1
,5

5
3

2
5

9
4
3
,0

9
0

7
,0

9
3

A
u
g
-0

5
7

6
8

1
0
,8

2
6

1
,5

0
0

6
,5

7
2

1
,0

9
5

4
9
,6

6
2

8
,1

8
8

S
e
p
-0

5
7

4
4

1
1
,5

7
0

1
,5

0
8

6
,3

6
7

6
3

8
5
6
,0

2
9

8
,8

2
6

O
c
t-

0
5

6
7

2
1
2
,2

4
2

1
,6

1
2

7
,1

5
6

1
,1

9
3

6
3
,1

8
5

1
0
,0

1
8

N
o
v
-0

5
6

2
4

1
2
,8

6
6

9
8

8
4
,0

7
3

6
7

9
6
7
,2

5
8

1
0
,6

9
7

D
e
c
-0

5
5

2
8

1
3
,3

9
4

1
,5

0
8

5
,2

6
0

8
7

7
7
2
,5

1
8

1
1
,5

7
4

J
a
n
-0

6
8

6
4

1
4
,2

5
8

1
,1

9
6

6
,8

2
7

1
,1

3
8

7
9
,3

4
5

1
2
,7

1
2

F
e
b
-0

6
7

9
2

1
5
,0

5
0

9
3

6
4
,8

9
7

8
1

6
8
4
,2

4
2

1
3
,5

2
8

M
a
r-

0
6

7
2

0
1
5
,7

7
0

1
,1

0
1

5
,2

3
7

8
7

3
8
9
,4

7
9

1
4
,4

0
1

A
p
r-

0
6

8
1

6
1
6
,5

8
6

1
,3

0
0

7
,0

0
8

1
,1

6
8

9
6
,4

8
7

1
5
,5

6
9

M
a
y
-0

6
5

5
2

1
7
,1

3
8

1
,5

0
8

5
,4

9
9

9
1

7
1
0
1

,9
8
6

1
6
,4

8
5

J
u
n
-0

6
8

4
0

1
7
,9

7
8

6
2

4
3
,4

6
3

5
7

7
1
0
5

,4
4
9

1
7
,0

6
2

J
u
l-

0
6

7
9

2
1
8
,7

7
0

1
,3

2
6

6
,9

3
8

1
,1

5
6

1
1
2

,3
8
7

1
8
,2

1
9

A
u
g
-0

6
3

3
6

1
9
,1

0
6

1
,6

6
4

3
,6

9
4

6
1

6
1
1
6

,0
8
1

1
8
,8

3
4

S
e
p
-0

6
9

8
4

2
0
,0

9
0

2
,8

0
0

1
8
,5

2
8

3
,0

8
8

1
3
4

,6
0
9

2
1
,9

2
2

J
a
n
-0

7
2
,4

7
2

2
2
,5

6
2

2
,5

0
0

4
6
,5

4
6

7
,7

5
8

1
8
1

,1
5
4

2
9
,6

8
0

J
a
n
-0

7
3

1
2

2
2
,8

7
4

3
,5

0
0

5
,8

7
5

9
7

9
1
8
7

,0
2
9

3
0
,6

5
9

M
a
r-

0
7

2
,6

1
6

2
5
,4

9
0

3
,3

0
0

4
9
,2

5
7

8
,2

1
0

2
3
6

,2
8
6

3
8
,8

6
8

A
u
g
-0

7
2
,7

3
6

2
8
,2

2
6

8
,5

0
0

7
6
,6

1
9

1
2
,7

7
0

3
1
2

,9
0
5

5
1
,6

3
8

O
c
t-

0
7

1
,0

3
2

2
9
,2

5
8

1
1
,0

0
0

2
8
,9

0
0

4
,8

1
7

3
4
1

,8
0
6

5
6
,4

5
5

J
a
n
-0

8
2
,3

7
6

3
1
,6

3
4

9
1

0
6
6
,5

3
8

1
1
,0

9
0

4
0
8

,3
4
4

6
7
,5

4
5

M
a
r-

0
8

1
,3

9
2

3
3
,0

2
6

9
8

0
3
8
,9

8
2

6
,4

9
7

4
4
7

,3
2
5

7
4
,0

4
2

J
u
n
-0

8
8

6
4

3
3
,8

9
0

6
1

0
2
4
,4

5
3

4
,0

7
6

4
7
1

,7
7
8

7
8
,1

1
7

S
e
p
-0

8
2
,1

1
2

3
6
,0

0
2

5
0

0
7
,1

9
0

1
,1

9
8

4
7
8

,9
6
8

7
9
,3

1
5

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
V

E
 S

Y
S

T
E

M

(T
Y

P
)

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0



A
P

P
E

N
D

IX
 B

H
IS

T
O

R
IC

A
L

 T
P

H
 M

A
S

S
 R

E
M

O
V

A
L

T
h

o
m

a
s
 O

. 
P

ri
c
e
 S

e
rv

ic
e
 C

e
n

te
r 

- 
T

F
S

-1
0

 4
0
0

4
 S

o
u
th

 P
a
rk

 A
v
e
n
u

e

T
u
c
s
o
n

, 
A

ri
z
o
n
a

(P
a
g
e

 2
 o

f 
3
)

O
P

E
R

A
T

IN
G

O
P

E
R

A
T

IN
G

T
O

T
A

L
 O

P
E

R
A

T
IN

G
T

P
H

T
P

H
 R

E
M

O
V

A
L

T
P

H
 R

E
M

O
V

A
L

C
U

M
U

L
A

T
IV

E
C

U
M

U
L

A
T

IV
E

P
E

R
IO

D
H

O
U

R
S

H
O

U
R

S
(P

P
M

V
)

(L
B

S
)

(G
A

L
L

O
N

S
)

T
P

H
 (

L
B

S
)

T
P

H
 (

G
A

L
L

O
N

S
)

S
V

E
 S

Y
S

T
E

M

(T
Y

P
)

N
o
v
-0

8
1
,2

4
8

3
7
,2

5
0

8
0

0
6
,7

9
8

1
,1

3
3

4
8
5

,7
6
6

8
0
,4

4
8

N
o
v
-0

8
1

9
2

3
7
,4

4
2

6
0

0
7

8
4

1
3

1
4
8
6

,5
5
0

8
0
,5

7
9

D
e
c
-0

8
8

1
6

3
8
,2

5
8

6
9

0
3
,8

3
3

6
3

9
4
9
0

,3
8
3

8
1
,2

1
8

J
a
n
-0

9
6

9
6

3
8
,9

5
4

6
3

0
2
,9

8
5

4
9

8
4
9
3

,3
6
8

8
1
,7

1
5

A
p
r-

0
9

2
,6

2
4

4
1
,5

7
8

3
2

0
5
,7

1
6

9
5

3
4
9
9

,0
8
4

8
2
,6

6
8

A
u
g
-0

9
1
,0

6
8

4
2
,6

4
6

5
1

0
2
,9

5
0

4
9

2
5
0
2

,0
3
5

8
3
,1

6
0

N
o
v
-0

9
2
,2

3
2

4
4
,8

7
8

5
6

0
6
,1

6
6

1
,0

2
8

5
0
8

,2
0
1

8
4
,1

8
7

M
a
r-

1
0

2
,4

4
8

4
7
,3

2
6

4
7

0
6
,7

6
3

1
,1

2
7

5
1
4

,9
6
3

8
5
,3

1
5

A
u
g
-1

0
2
,7

1
2

5
0
,0

3
8

3
3

0
7
,4

9
2

1
,2

4
9

5
2
2

,4
5
5

8
6
,5

6
3

N
o
v
-1

0
1
,7

7
6

5
1
,8

1
4

1
7

0
7
,1

1
9

1
,1

8
6

5
2
9

,5
7
4

8
7
,7

5
0

M
a
r-

1
1

2
,7

8
4

5
4
,5

9
8

2
0

7
1
1
,1

5
9

1
,8

6
0

5
4
0

,7
3
3

8
9
,6

1
0

J
u
l-

1
1

2
,5

9
2

5
7
,1

9
0

4
9

8
1
0
,3

9
0

1
,7

3
2

5
5
1

,1
2
3

9
1
,3

4
1

S
e
p
-1

1
1
,6

8
0

5
8
,8

7
0

1
,1

6
0

6
,7

3
4

1
,1

2
2

5
5
7

,8
5
7

9
2
,4

6
4

D
e
c
-1

1
1
,0

9
4

5
9
,9

6
4

9
0

1
4
,3

8
7

7
3

1
5
6
2

,2
4
4

9
3
,1

9
5

A
p
r-

1
2

9
6

6
0
,0

6
0

2
5

2
7

7
1

3
5
6
2

,3
2
0

9
3
,2

0
8

A
p
r-

1
2

1
4

3
6
0
,2

0
3

3
0

6
1

4
3

2
4

5
6
2

,4
6
3

9
3
,2

3
1

M
a
y
-1

2
5

2
4

6
0
,7

2
7

1
6

4
2

6
2

4
4

5
6
2

,7
2
5

9
3
,2

7
5

M
a
y
-1

2
1

7
0

6
0
,8

9
7

3
9

5
3

2
3

5
4

5
6
3

,0
4
8

9
3
,3

2
9

M
a
y
-1

2
4

5
6
0
,9

4
2

2
5

1
6

3
1

1
5
6
3

,1
1
1

9
3
,3

3
9

M
a
y
-1

2
7

9
6
1
,0

2
1

2
6

3
1

1
9

2
0

5
6
3

,2
3
0

9
3
,3

5
9

M
a
y
-1

2
1

9
2

6
1
,2

1
3

2
6

3
2

8
8

4
8

5
6
3

,5
1
8

9
3
,4

0
7

M
a
y
-1

2
1

4
1

6
1
,3

5
4

4
3

5
4

3
7

7
3

5
6
3

,9
5
5

9
3
,4

8
0

J
u
n
-1

2
1

4
4

6
1
,4

9
8

2
3

6
1

7
3

2
9

5
6
4

,1
2
8

9
3
,5

0
9

J
u
n
-1

2
2

8
8

6
1
,7

8
6

3
0

7
6

3
4

1
0

6
5
6
4

,7
6
1

9
3
,6

1
5

J
u
n
-1

2
1

8
9

6
1
,9

7
5

3
4

7
4

7
3

7
9

5
6
5

,2
3
4

9
3
,6

9
3

A
u
g
-1

2
3
,3

2
1

6
3
,2

8
5

6
3

0
1
5
,6

1
1

2
,6

0
2

5
8
0

,8
4
5

9
6
,2

9
5

S
e
p
-1

2
2

1
3

6
3
,4

9
8

8
1

0
1
,2

6
3

2
1

1
5
8
2

,1
0
8

9
6
,5

0
6

S
e
p
-1

2
9

4
6
3
,5

9
2

8
8

0
6

0
2

1
0

0
5
8
2

,7
1
0

9
6
,6

0
6

S
e
p
-1

2
1

4
5

6
3
,7

3
7

9
0

0
9

4
5

1
5

8
5
8
3

,6
5
5

9
6
,7

6
4

O
c
t-

1
2

1
6

6
6
3
,9

0
3

1
,1

0
0

1
,3

3
1

2
2

2
5
8
4

,9
8
6

9
6
,9

8
5

O
c
t-

1
2

1
6

6
6
4
,0

6
9

3
2

0
3

9
3

6
6

5
8
5

,3
7
9

9
7
,0

5
1

O
c
t-

1
2

2
3

7
6
4
,3

0
6

1
,1

0
0

1
,9

4
1

3
2

4
5
8
7

,3
2
0

9
7
,3

7
4

O
c
t-

1
2

6
7

6
4
,3

7
3

7
3

0
3

6
8

6
1

5
8
7

,6
8
8

9
7
,4

3
6

N
o
v
-1

2
3

6
0

6
4
,7

3
3

4
6

0
1
,3

3
9

2
2

3
5
8
9

,0
2
7

9
7
,6

5
9

N
o
v
-1

2
4

7
4

6
5
,2

0
7

4
4

0
1
,2

8
1

2
1

4
5
9
0

,3
0
8

9
7
,8

7
2

D
e
c
-1

2
3

3
5

6
5
,5

4
2

5
9

0
1
,2

4
1

2
0

7
5
9
1

,5
4
9

9
8
,0

7
9

J
a
n
-1

3
4

7
6

6
6
,0

1
8

7
6

0
1
,3

8
3

2
3

1
5
9
2

,9
3
2

9
8
,3

1
0

J
a
n
-1

3
4

5
2

6
6
,4

7
0

4
6

0
1
,2

9
0

2
1

5
5
9
4

,2
2
2

9
8
,5

2
5

F
e
b
-1

3
4

0
5

6
6
,8

7
5

3
7

0
8

5
3

1
4

2
5
9
5

,0
7
5

9
8
,6

6
7

A
p
r-

1
3

8
1

8
6
7
,6

9
3

9
0

0
4
,8

6
4

8
1

1
5
9
9

,9
3
9

9
9
,4

7
8

J
u
l-

1
3

1
,2

4
8

6
8
,9

4
1

7
6

7
4
,5

5
3

7
5

9
6
0
4

,4
9
2

1
0
0

,2
3
6

A
u
g
-1

3
5

7
8

6
9
,5

1
9

5
7

9
1
,6

5
9

2
7

7
6
0
6

,1
5
1

1
0
0

,5
1
3

N
o
v
-1

3
8

8
4

7
0
,4

0
3

8
9

1
3
,7

8
3

6
3

1
6
0
9

,9
3
4

1
0
1

,1
4
3

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0



A
P

P
E

N
D

IX
 B

H
IS

T
O

R
IC

A
L

 T
P

H
 M

A
S

S
 R

E
M

O
V

A
L

T
h

o
m

a
s
 O

. 
P

ri
c
e
 S

e
rv

ic
e
 C

e
n

te
r 

- 
T

F
S

-1
0

 4
0
0

4
 S

o
u
th

 P
a
rk

 A
v
e
n
u

e

T
u
c
s
o
n

, 
A

ri
z
o
n
a

(P
a
g
e

 3
 o

f 
3
)

O
P

E
R

A
T

IN
G

O
P

E
R

A
T

IN
G

T
O

T
A

L
 O

P
E

R
A

T
IN

G
T

P
H

T
P

H
 R

E
M

O
V

A
L

T
P

H
 R

E
M

O
V

A
L

C
U

M
U

L
A

T
IV

E
C

U
M

U
L

A
T

IV
E

P
E

R
IO

D
H

O
U

R
S

H
O

U
R

S
(P

P
M

V
)

(L
B

S
)

(G
A

L
L

O
N

S
)

T
P

H
 (

L
B

S
)

T
P

H
 (

G
A

L
L

O
N

S
)

S
V

E
 S

Y
S

T
E

M

(T
Y

P
)

D
e
c
-1

3
8

1
7

7
1
,2

2
0

6
1

9
2
,5

4
7

4
2

5
6
1
2

,4
8
1

1
0
1

,5
6
8

J
a
n
-1

4
9

5
0

7
2
,1

7
0

1
,2

1
0

5
,7

8
9

9
6

5
6
1
8

,2
7
0

1
0
2

,5
3
3

F
e
b
-1

4
6

2
6

7
2
,7

9
6

7
6

5
2
,2

0
3

3
6

7
6
2
0

,4
7
3

1
0
2

,9
0
0

M
a
r-

1
4

3
4

2
7
3
,1

3
8

1
,3

5
0

1
,6

2
9

2
7

2
6
2
2

,1
0
2

1
0
3

,1
7
1

A
p
r-

1
4

4
2

9
7
3
,5

6
7

7
0

5
1
,1

8
9

1
9

8
6
2
3

,2
9
1

1
0
3

,3
7
0

M
a
y
-1

4
7

2
2

7
4
,2

8
9

7
5

3
2
,0

8
7

3
4

8
6
2
5

,3
7
8

1
0
3

,7
1
7

J
u
n
-1

4
4

5
4

7
4
,7

4
3

1
,5

4
0

2
,4

6
7

4
1

1
6
2
7

,8
4
5

1
0
4

,1
2
9

J
u
l-

1
4

7
1

7
7
5
,4

6
0

6
5

8
1
,6

2
1

2
7

0
6
2
9

,4
6
6

1
0
4

,3
9
9

A
u
g
-1

4
5

6
1

7
6
,0

2
1

9
5

8
1
,8

8
0

3
1

3
6
3
1

,3
4
6

1
0
4

,7
1
2

S
e
p
-1

4
7

7
7

7
6
,7

9
8

9
6

5
2
,7

3
9

4
5

7
6
3
4

,0
8
5

1
0
5

,1
6
9

O
c
t-

1
4

4
4

2
7
7
,2

4
0

1
,2

6
0

2
,0

5
2

3
4

2
6
3
6

,1
3
7

1
0
5

,5
1
1

N
o
v
-1

4
9

7
4

7
8
,2

1
4

1
,0

1
0

4
,0

3
7

6
7

3
6
4
0

,1
7
4

1
0
6

,1
8
3

D
e
c
-1

4
6

6
7

7
8
,8

8
1

3
9

8
9

9
0

1
6

5
6
4
1

,1
6
4

1
0
6

,3
4
8

J
a
n
-1

5
6

9
0

7
9
,5

7
1

3
5

8
1
,0

1
0

1
6

8
6
4
2

,1
7
4

1
0
6

,5
1
6

F
e
b
-1

5
6

6
5

8
0
,2

3
6

1
,4

1
0

4
,1

8
3

6
9

7
6
4
6

,3
5
7

1
0
7

,2
1
3

M
a
r-

1
5

5
9

5
8
0
,8

3
1

4
6

3
8

9
5

1
4

9
6
4
7

,2
5
2

1
0
7

,3
6
2

A
p
r-

1
5

6
6

8
8
1
,4

9
9

9
7

9
2
,8

4
6

4
7

4
6
5
0

,0
9
8

1
0
7

,8
3
6

M
a
y
-1

5
5

4
2

8
2
,0

4
1

2
9

8
6

6
5

1
1

1
6
5
0

,7
6
3

1
0
7

,9
4
7

J
u
l-

1
5

7
7

0
8
2
,8

1
1

3
1

9
1
,4

0
9

2
3

5
6
5
2

,1
7
2

1
0
8

,1
8
2

A
u
g
-1

5
4

8
6

8
3
,2

9
7

1
6

2
4

7
9

8
0

6
5
2

,6
5
1

1
0
8

,2
6
2

S
e
p
-1

5
4

9
9

8
3
,7

9
6

1
,2

8
0

3
,0

7
8

5
1

3
6
5
5

,7
2
9

1
0
8

,7
7
5

(1
)

=
S

o
il 

v
a
p
o

r 
e
x
tr

a
c
ti
o
n
 (

S
V

E
) 

w
e
ll

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 H

y
d
ro

 G
e
o
 C

h
e
m

(2
)

=
A

ir
 i
n
fi
lt
ra

ti
o
n
/i
n
je

c
ti
o
n
 w

e
ll

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 G

ro
u
n

d
w

a
te

r 
T

e
c
h
n

o
lo

g
y

(3
)

=
N

e
s
te

d
 v

a
d
o

s
e
 z

o
n
e

 m
o
n
it
o
ri

n
g
 p

ro
b
e

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 F

lu
o
r 

D
a
n
ie

l 
G

T
I

(4
)

=
S

y
s
te

m
 w

a
s
 s

h
u
td

o
w

n
 N

o
v
e
m

b
e
r 

1
9
9

5
 a

n
d

 w
a
s
 r

e
p
la

c
e
d

 w
it
h
 a

 5
0
0

-s
c
fm

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 T

h
e
 I
T

 G
ro

u
p

(5
)

=
S

y
s
te

m
 w

a
s
 s

ta
rt

e
d
 o

n
 F

e
b
ru

a
ry

 1
3
, 
1
9
9

6
R

e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 S

C
S

 E
n
g
in

e
e

rs
(6

)
=

S
y
s
te

m
 w

a
s
 s

h
u
td

o
w

n
 J

a
n
u

a
ry

 2
0
0

1
 a

n
d

 w
a
s
 r

e
p
la

c
e
d

 w
it
h
 a

 P
a
ra

g
o

n
 E

T
-1

5
0

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 C

le
a
r 

C
re

e
k
 A

s
s
o
c
ia

te
s

(7
)

=
S

y
s
te

m
 w

a
s
 s

h
u
td

o
w

n
 S

e
p
te

m
b
e
r 

4
, 
2
0
0

2
 a

n
d

 w
a
s
 r

e
s
ta

rt
e
d
 o

n
 N

o
v
e
m

b
e
r 

4
, 
2
0
0

2
R

e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 C

it
y
 o

f 
T

u
c
s
o
n

(8
)

=
S

y
s
te

m
 w

a
s
 s

h
u
td

o
w

n
 D

e
c
e
m

b
e
r 

3
1
, 
2
0
0

2
 f

o
r 

re
b
o

u
n
d

 r
e
c
o
v
e

ry
 e

v
a
lu

a
ti
o
n
 

A
v
e
ra

g
e

 i
n
fl
u
e
n

t 
c
o
n
c
e

n
tr

a
ti
o
n

R
e
m

e
d
ia

ti
o
n
 i
n
fo

rm
a
ti
o
n
 r

e
p
o

rt
e
d
 b

y
 C

a
rd

n
o

M
a
s
s
 r

e
m

o
v
a
l 
e
s
ti
m

a
te

d
 u

s
in

g
 P

ID
 m

e
a
s
u

re
m

e
n
ts

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0

S
o
lle

c
o
 5

0
0



0

1
0
,0
0
0

2
0
,0
0
0

3
0
,0
0
0

4
0
,0
0
0

5
0
,0
0
0

6
0
,0
0
0

7
0
,0
0
0

8
0
,0
0
0

9
0
,0
0
0

Aug-02

Sep-02

Oct-02

Nov-02

Dec-02

Jan-03

Feb-03

Mar-03

Apr-03

May-03

Jun-03

Jul-03

Aug-03

Sep-03

Oct-03

Nov-03

Dec-03

Jan-04

Feb-04

Mar-04

Apr-04

May-04

Jun-04

Jul-04

Aug-04

Sep-04

Oct-04

Nov-04

Dec-04

Jan-05

Feb-05

Mar-05

Apr-05

May-05

Jun-05

Jul-05

Aug-05

Sep-05

Oct-05

Nov-05

Dec-05

Jan-06

Feb-06

Mar-06

Apr-06

May-06

Jun-06

Jul-06

Aug-06

Sep-06

Oct-06

Nov-06

Dec-06

Jan-07

Feb-07

Mar-07

Apr-07

May-07

Jun-07

Jul-07

Aug-07

Sep-07

Oct-07

Nov-07

Dec-07

Jan-08

Feb-08

Mar-08

Apr-08

May-08

Jun-08

Jul-08

Aug-08

Sep-08

Oct-08

Nov-08

Dec-08

D
A

T
E

CUMULATIVE TPH REMOVED (GALLONS)

T
F

S
-1

0
 H

IS
T

O
R

IC
A

L
 T

P
H

 M
A

S
S

 R
E

M
O

V
A

L

(2
0

0
2

 T
H

R
O

U
G

H
 2

0
0

8
)



8
0
,0
0
0

9
0
,0
0
0

1
0
0
,0
0
0

1
1
0
,0
0
0

1
2
0
,0
0
0

Jan-09

Feb-09

Mar-09

Apr-09

May-09

Jun-09

Jul-09

Aug-09

Sep-09

Oct-09

Nov-09

Dec-09

Jan-10

Feb-10

Mar-10

Apr-10

May-10

Jun-10

Jul-10

Aug-10

Sep-10

Oct-10

Nov-10

Dec-10

Jan-11

Feb-11

Mar-11

Apr-11

May-11

Jun-11

Jul-11

Aug-11

Sep-11

Oct-11

Nov-11

Dec-11

Jan-12

Feb-12

Mar-12

Apr-12

May-12

Jun-12

Jul-12

Aug-12

Sep-12

Oct-12

Nov-12

Dec-12

Jan-13

Feb-13

Mar-13

Apr-13

May-13

Jun-13

Jul-13

Aug-13

Sep-13

Oct-13

Nov-13

Dec-13

Jan-14

Feb-14

Mar-14

Apr-14

May-14

Jun-14

Jul-14

Aug-14

Sep-14

Oct-14

Nov-14

Dec-14

Jan-15

Feb-15

Mar-15

Apr-15

May-15

Jun-15

Jul-15

Aug-15

Sep-15

D
A

T
E

CUMULATIVE TPH REMOVED (GALLONS)

T
F

S
-1

0
 H

IS
T

O
R

IC
A

L
 T

P
H

 M
A

S
S

 R
E

M
O

V
A

L
(2

0
0

9
 T

H
R

O
U

G
H

 2
0

1
5
)



Australia  ●  Belgium  ●  Canada  ●  Ecuador   ●  Germany  ●   Indonesia  ●  Italy  ●  Kenya  ●   
New Zealand  ●  Papua New Guinea  ●  Peru ●  Tanzania  ●  United Arab Emirates  ●   
United Kingdom  ●  United States  ●  Operations in over 85 countries 

 
 
 
 
March 16, 2016 
I052000014.Q415TFS10 
 

Mr. Richard Byrd 

City of Tucson - Environmental Services 

P.O. Box 27210 

Tucson, AZ 85726-7210 

 

 

Subject: TFS-10 System Performance Summary 

 Thomas O. Price Service Center 

 4004 South Park Avenue, Tucson, Arizona 85714 

 Facility ID: 0-005160, LUST No. 0767.01-.05 

 

Mr. Byrd: 
 

At the request of City of Tucson – Environmental Services (COT-ES), Cardno is submitting this remedial 

summary for the Air Sparge/Soil Vapor Extraction (AS/SVE) with catalytic oxidation abatement system at the 

above referenced Site, for activities performed by Cardno from October through December 2015.  Relevant 

figures, tables, and appendices are attached.   

 

SUMMARY OF FIELD ACTIVITIES  

Fourth Quarter Field Activities 

- Weekly system readings and equipment maintenance. 

- Monthly well gauging, vapor monitoring, and non-aqueous phase liquid (NAPL) bailing. 

- The remediation system has seven zones (1 through 7) which represent remediation wells on the same 

trunk lines; currently there are 23 wells connected to the seven remedial zones.  The wells and zones 

are depicted on Figure 1.   During the reporting period, remedial zones 1 through 4 were not operating; 

all of the remediation wells, excluding, well PCM-535A (zone 7) were operating in zones 5 through 7. 

- Adjusted the bypass stingers to optimize the flow rate and vapor recovery in wells PCM-534A and PCM-

507A (zone 7). 

- On October 26th the AS/SVE system was shut down for routine maintenance on the equipment.  The 

SVE system was restarted on November 24th, and due to low levels of NAPL in the monitor wells the AS 

system was not restarted. 

- During the reporting period an estimated an estimated 1,912 pounds (approximately 319 gallons) of 

petroleum hydrocarbons were removed through the AS/SVE system. 

Cardno 
 
9977 North 90th Street, 
Suite 150 
Scottsdale, AZ 85258 
USA 
 
Phone 602 977 8000 

Fax  602 977 8099 
www.cardno.com 
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- Manually bailed approximately 1.5 gallons of NAPL from monitor well PCM-516 and 11.5 gallons of 

NAPL from monitor well WR-220A. During the reporting period a cumulative 13.0 gallons (78 pounds) of 

NAPL was removed. 

- An estimated 17,424 pounds (approximately 2,904 gallons) of petroleum hydrocarbons were removed 

through the AS/SVE remediation and NAPL removal activities during the reporting year of 2015. 

- During the reporting period an estimated 1,990 pounds (approximately 332 gallons) of petroleum 

hydrocarbons were removed from the Site through AS/SVE remediation and NAPL removal activities.  

Since April 1, 2012 an estimated 106,840 pounds (approximately 17,807 gallons) of petroleum 

hydrocarbons have been removed from the Site through AS/SVE remediation and NAPL removal 

activities.  

PROPOSED FIRST QUARTER 2016 SITE ACTIVITIES 

- Continue weekly system readings, monthly well gauging, vapor monitoring, and NAPL bailing. 

- Continue adjusting system to optimize vapor recovery. 

- Continue adjusting bypass stingers to optimize flow rate and vapor recovery in wells PCM-534A and 

PCM-507A.  

 

Please feel free to call me at (602) 909-3448 or email me at justin.patton@cardno.com with any questions or 

comments. 

 

Respectfully submitted, 

 

 

 

     
Justin T. Patton 
Project Manager 
for Cardno 
Direct Line 602 909 3448 
Email: justin.patton@cardno.com  
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Enclosures: 

Figure 1 TFS-10 Site Layout and Well Location Map 

Table 1  SVE Operating Conditions Summary 

Table 2  Influent Vapor Process Stream Analytical Results 

Table 3  Estimated Petroleum Hydrocarbon Mass Removal 

Table 4  Total Vapor Phase Hydrocarbon Removal Between Sampling Events 

Table 5  Cumulative TPH Mass Removal 

Table 6  Manually Bailed NAPL Removal 

Table 7  Annual NAPL Removal 

Appendix A Weekly Operation and Maintenance System Readings 

Appendix B Historical TPH mass removal table and graphs
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TABLE 1

SVE OPERATING CONDITIONS SUMMARY

Thomas O. Price Service Center - TFS-10 System

 4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

Op Vacuum VOC Flow Temp

Hours (Inches H2O) (ppmv) (scfm) (Deg. F)

13,472 67 318 480 167

13,685 50 577 471 159

13,779 55 425 468 155

13,924 52 612 466 156

14,090 55 747 469 154

14,256 57 251 476 153

14,493 61 655 479 151

14,560 64 596 484 145

14,920 70 338 520 146

15,394 63 219 395 139

15,729 63 439 404 132

16,205 66 822 246 125

16,657 64 381 399 132

17,062 64 285 366 135

17,880 48 737 425 146

19,128 60 367 306 179

19,706 63 287 319 172

20,590 48 508 309 148

21,407 51 422 324 145

22,357 45 743 324 150

22,983 68 351 296 115

23,325 54 722 227 115

23,754 61 372 253 122

24,476 60 143 247 125

24,930 60 441 227 139

25,647 59 182 221 139

26,208 61 329 225 143

26,985 55 283 235 134

27,427 54 443 237 129

28,401 55 413 264 118

29,068 60 211 240 120

29,758 50 259 263 101

30,423 56 321 287 110

31,018 30 355 209 104

31,686 57 873 280 113

32,228 50 500 265 130

32,998 50 150 369 130

33,484 65 108 391 133

05/26/15

07/06/15

07/28/15

02/17/15

03/24/15

04/27/15

11/12/14

10/02/14

12/15/14

Date

01/21/13

02/07/13

04/30/13

07/15/13

01/14/15

08/12/13

10/18/12

04/14/14

11/06/12

11/27/12

12/11/12

01/02/13

05/15/14

12/12/13

01/14/14

11/07/13

02/19/14

06/05/14

07/07/14

08/06/14

03/27/14

09/10/14

08/27/12

09/05/12

09/18/12

09/24/12

10/01/12

10/08/12

10/22/12



TABLE 1

SVE OPERATING CONDITIONS SUMMARY

Thomas O. Price Service Center - TFS-10 System

 4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

Op Vacuum VOC Flow Temp

Hours (Inches H2O) (ppmv) (scfm) (Deg. F)
Date

33,983 30 1322 310 123

34,558 50 73 426 127

35,111 40 61 397 124

35,442 40 1100 265 98

36,255 42 1100 248 100

55 461 337 134

Notes:

VOC = Volatile organic compounds concentrations reported from PID.

ppmv = Parts per million by volume.

scfm = Standard cubic feet per minute.

Deg. F = Degree Fahrenheit.

01/05/16

12/01/15

Average

09/03/15

09/28/15

10/26/15



TABLE 2

INFLUENT VAPOR PROCESS STREAM ANALYTICAL RESULTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

B T E X TPH

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv)

12:50 9.9 9.9 2.0 8.2 630

9:36 14 17 3.2 12 810

10:55 8.5 12 3.2 16 880

1:00 19 15 2.0 8.5 900

11:10 23 20 2.5 15 1,100

10:30 4.4 3.7 <5.0 4.4 320

11:15 22 18 2.0 12 1,100

11:20 14 13 1.8 7.6 730

11:15 8.1 8.0 <5.0 3.9 460

12:50 5.6 2.9 0.99 7.4 440

12:50 10 8.8 1.3 6.9 590

10:50 18 20 2.8 12 760

11:50 8.5 7.7 1.7 7.8 460

11:35 4.7 3.7 1.2 6.9 370

11:28 17 14 1.7 8.0 900

9:15 3.89 9.42 <2.30 17.2 767

8:40 2.48 5.03 <1.15 13.4 579

10:20 7.43 18.2 2.96 16.7 891

10:25 4.20 12.5 2.11 14.2 619

8:48 8.48 25.0 4.27 25.9 1,210

11:23 4.62 15.5 3.13 16.8 765

11:07 7.73 23.2 3.63 30.1 1,350

9:50 3.48 8.20 1.83 21.1 705

8:50 2.2 4.50 <1.15 9.76 753

9:50 12.0 23.3 3.00 27.0 1,540

9:55 3.37 5.50 <1.15 8.69 658

9:30 5.61 10.6 1.95 16.9 958

11:25 8.36 26.6 4.86 21.0 965

10:23 7.88 21.9 3.13 27.2 1,260

10:43 5.82 19.2 4.40 28.5 1,010

8:20 1.13 3.32 0.40 4.34 398

10:25 2.69 10.5 2.14 9.3 358

10:10 19.6 37.6 4.78 23.8 1,410

10:00 2.6 11.0 2.53 11.8 463

11:00 11.9 25.7 4.18 20.7 979

12:45 1.22 2.64 0.54 4.40 298

1:00 2.65 5.05 0.62 3.82 319

04/27/15

07/07/14

09/10/14

10/02/14

11/12/14

09/05/12

02/19/14

03/27/14

10/22/12

01/02/13

12/11/12

04/30/13

07/15/13

08/12/13

10/01/12

05/15/14

06/05/14

11/07/13

12/12/13

12/15/14

01/14/15

02/16/15

03/24/15

11/27/12

09/18/12

09/24/12

04/14/14

10/08/12

10/18/12

Time

05/26/15

07/06/15

Date

01/21/13

02/07/13

08/27/12

08/06/14

11/06/12

01/14/14



TABLE 2

INFLUENT VAPOR PROCESS STREAM ANALYTICAL RESULTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

B T E X TPH

(ppmv) (ppmv) (ppmv) (ppmv) (ppmv)
TimeDate

11:00 0.61 1.08 0.23 3.02 162

12:00 16.4 62.0 10.9 47.5 1,280

11:15 0.54 1.21 0.24 2.65 160

11:15 0.49 1.14 0.25 1.92 65.5

9:45 0.56 13.2 4.95 19.7 222

12:00 <0.31 <0.27 0.30 4.35 442

7.59 12.3 2.35 12.9 737

Notes:

ppmv = Part per million by volume.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA Method 8260.

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

< = Below laboratory reporting limits.

09/03/15

09/28/15

10/26/15

12/01/15

07/28/15

Average

01/05/16
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TABLE 4

 TOTAL VAPOR PHASE HYDROCARBON REMOVAL BETWEEN SAMPLING EVENTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

TPH T E X

(lbs) (lbs) (lbs) (lbs)

08/27/12 15,611 223.23 52.53 215.4

09/05/12 1,263 24.12 5.29 19.8

09/18/12 602 7.47 2.32 11.6

09/24/12 945 14.34 2.23 9.5

10/01/12 1,331 22.03 3.21 19.2

10/08/12 393 4.14 6.51 5.7

10/18/12 1,941 28.90 3.74 22.4

10/22/12 368 5.96 0.96 4.1

11/06/12 1,339 21.18 15.42 12.0

11/27/12 1,281 7.68 3.05 22.8

12/11/12 1,241 16.85 2.90 15.4

01/02/13 1,383 33.13 5.40 23.2

01/21/13 1,290 19.64 5.05 23.2

02/07/13 853 7.76 2.93 16.9

04/30/13 4,864 68.85 9.74 45.8

07/15/13 4,553 50.89 14.47 108.2

08/12/13 1,659 13.12 3.49 40.7

11/07/13 3,783 70.32 13.32 75.2

12/12/13 2,547 46.80 9.20 61.9

01/14/14 5,789 108.85 21.66 131.4

02/19/14 2,203 40.63 9.56 51.3

03/27/14 1,629 25.48 4.64 38.5

04/14/14 1,189 12.59 3.27 37.7

05/15/14 2,087 11.35 3.38 28.7

06/05/14 2,467 33.97 5.09 45.8

07/07/14 1,621 12.33 3.00 22.7

08/06/14 1,880 18.93 4.06 35.1

09/10/14 2,739 68.70 14.62 63.2

10/02/14 2,052 32.45 5.40 46.9

11/12/14 4,037 69.84 18.64 120.7

12/15/14 990 7.52 1.06 11.4

01/14/15 1,010 26.95 6.40 27.7

02/17/15 4,183 101.51 15.03 74.8

03/24/15 895 19.35 5.18 24.2

04/27/15 2,846 68.00 12.88 63.8

05/26/15 665 5.36 1.28 10.4

07/06/15 1,409 20.30 2.90 17.9

2.12

9.13

542

770

595 3.92

668 26.99

667 2.19

690 5.92

665 45.36

777 18.51

442 10.01

974 18.14

429 4.58

722 4.82

454 14.99

950 31.65

626 10.38

342 7.28

578 5.54

884 24.61

817 13.48

405 8.45

818 71.66

1,248 18.01

335 16.41

476 25.56

452 18.59

67 5.50

360 18.38

474 12.71

166 21.71

166 4.22

237 30.28

OP B
Date

3,321 191.34

213 17.03

717 6.47

561 8.59

Hours (lbs)

94 4.53

145 15.57



TABLE 4

 TOTAL VAPOR PHASE HYDROCARBON REMOVAL BETWEEN SAMPLING EVENTS

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

TPH T E X

(lbs) (lbs) (lbs) (lbs)

OP B
Date

Hours (lbs)

07/28/15 479 2.90 0.72 9.5

09/03/15 3,078 135.66 27.78 121.1

09/28/15 609 4.19 0.97 10.7

10/26/15 224 3.54 0.90 6.9

12/01/15 303 16.38 7.15 28.5

01/05/16 1,385 0.77 1.00 14.5

TOTAL 93,016 1,534 338.4 1,797

Notes: 

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed

using EPA Method 8260.

lbs = Pounds.

OP Hours = Duration of SVE operation during period.

331 0.60

1.41

30.76

1.60

1.30

486

499

575

553

813 0.76

26,104 791.0
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TABLE 6

MANUALLY BAILED NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 2)

Wells NAPL Removed Cummulative NAPL

Bailed Gallons Gallons

R-028A,PCM-516 4.00 4.00

PCM-516 2.25 6.25

PCM-516 4.25 10.50

PCM-516 2.50 13.00

R-32,PCM-516 3.50 16.50

R-017A, 018A, 028A, 035A, 

037A, PCM-516, WR-215A
11.3 27.75

PCM-516 3.00 30.75

PCM-516,17,18 7.75 38.50

PCM-516,17,18 3.25 41.75

PCM-516 3.00 44.75

PCM-516,35,37 5.75 50.50

PCM-516, R-099 5.25 55.75

PCM-516 3.00 58.75

PCM-516, R-099 7.50 66.25

PCM-516 3.00 69.25

PCM-516 3.25 72.50

PCM-516 8.00 80.50

PCM-516 3.00 83.50

PCM-516 3.50 87.00

PCM-516 3.00 90.00

PCM-516 3.25 93.25

PCM-516 4.00 97.25

PCM-516 3.50 100.75

PCM-516 3.00 103.75

PCM-516 3.00 106.75

PCM-516 3.00 109.75

PCM-516 3.00 112.75

PCM-516 3.25 116.00

PCM-516 3.25 119.25

PCM-516 3.00 122.25

PCM-516 3.00 125.25

PCM-516 3.00 128.25

PCM-516 3.50 131.75

PCM-516 3.25 135.00

PCM-516 3.00 138.00

PCM-516 3.25 141.25

PCM-516 3.25 144.50

PCM-516 3.25 147.75

PCM-516 3.00 150.75

PCM-516 3.50 154.25

PCM-516 3.00 157.25

PCM-516 3.00 160.25

PCM-516 3.50 163.75

PCM-516 3.50 167.25

PCM-516 3.50 170.75

R-028A, 035A, 037A, 050A, 

PCM-516
4.00 174.75

PCM-516 2.25 177.00

PCM-516 2.00 179.00

05/15/13

06/13/13

06/24/13

01/28/13

02/07/13

02/11/13

02/19/13

02/25/13

03/04/13

12/18/12

12/27/12

01/02/13

01/07/13

01/14/13

01/21/13

11/06/12

11/13/12

11/19/12

11/27/12

12/04/12

12/11/12

09/24/12

10/01/12

10/08/12

10/18/12

10/22/12

11/01/12

07/30/12

08/10/12

08/27/12

09/05/12

09/14/12

09/18/12

06/28/12

07/05/12

07/10/12

07/18/12

07/25/12

05/31/12

06/06/12

06/12/12

06/18/12

Date

04/03/12

04/17/12

05/01/12

05/10/12

05/25/12

05/17/12



TABLE 6

MANUALLY BAILED NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 2 of 2)

Wells NAPL Removed Cummulative NAPL

Bailed Gallons Gallons
Date

PCM-516 1.75 180.75

PCM-516 2.00 182.75

PCM-516 1.50 184.25

PCM-516 1.00 185.25

PCM-516 1.25 186.50

PCM-516 1.75 188.25

PCM-516 0.75 189.00

PCM-516 1.00 190.00

PCM-516 1.00 191.00

PCM-516 1.00 192.00

PCM-516, WR-220A 5.00 197.00

PCM-516, WR-220A 3.75 200.75

PCM-516, WR-220A 3.25 204.00

PCM-516, WR-220A 4.00 208.00

PCM-516, WR-220A 3.50 211.50

PCM-516, WR-220A 3.50 215.00

PCM-516, WR-220A 3.25 218.25

PCM-516, WR-220A 4.00 222.25

PCM-516, WR-220A 4.00 226.25

PCM-516, WR-220A 3.25 229.50

PCM-516, WR-220A 5.00 234.50

PCM-516, WR-220A 4.50 239.00

PCM-516, WR-220A 4.75 243.75

PCM-516, WR-220A 5.00 248.75

PCM-516, WR-220A 4.50 253.25

PCM-516, WR-220A 4.75 258.00

PCM-516, WR-220A 4.00 262.00

PCM-516, WR-220A 4.75 266.75

PCM-516, WR-220A 4.25 271.00

PCM-516, WR-220A 4.50 275.50

PCM-516, WR-220A 5.00 280.50

PCM-516, WR-220A 4.50 285.00

PCM-516, WR-220A 5.50 290.50

R-031A, R-098, PCM-507, 

PCM-516, WR-220A
11.75 302.25

PCM-516, WR-220A 3.50 305.75

PCM-516, WR-220A 4.50 310.25

PCM-516, WR-220A 3.75 314.00

PCM-516, WR-220A 5.00 319.00

PCM-516, WR-220A 4.25 323.25

WR-220A 3.75 327.00

WR-220A 10.00 337.00

WR-220A 3.00 340.00

PCM-516, WR-220A 5.00 345.00

PCM-516, WR-220A 4.00 349.00

PCM-516, WR-220A 5.00 354.00

PCM-516, WR-220A 3.50 357.50

PCM-516, WR-220A 4.50 362.00

Notes:

NAPL = Non-aqueous phase liquid.

06/16/15

07/13/15

08/25/15

09/23/15

10/21/15

11/18/15

04/25/14

08/06/14

10/02/14

10/08/14

11/25/14

12/23/15

06/16/14

07/07/14

07/14/14

07/23/14

01/14/14

01/22/14

05/19/14

05/27/14

06/05/14

02/03/14

02/10/14

02/19/14

04/03/14

04/07/14

11/11/13

11/25/13

12/02/13

12/18/13

01/02/14

01/07/14

08/19/13

09/04/13

10/10/13

10/21/13

10/30/13

11/07/13

07/31/13

08/05/13

08/12/13

12/15/14

01/15/15

02/17/15

03/16/15

04/21/15

05/19/15



TABLE 7

ANNUAL NAPL REMOVAL

Thomas O. Price Service Center - TFS-10 System

  4004 South Park Avenue, Tucson, Arizona

(Page 1 of 1)

Bailed/Pumped Removal

(Gallons) (Gallons)

86 86

131 217

45 262

45 307

28 335

956 1,291

1,210 2,501

1,365 3,866

923 4,789

2,315 7,104

2,577 9,681

1,200 10,881

1,703 12,584

1,750 14,334

1,690 16,024

473 16,497

133 16,630

56 16,553

Notes:

NAPL = Non-aqueous phase liquid.

2015

2004

2005

2006

2007

2008

2014

2002

2003

2010

2011

2012

2013

NAPL Removed Cummulative NAPLTime

Period

2009

1998

1999

2000

2001



 

 

 
 
 
 
 
 
 
 
 

APPENDIX A 
 

WEEKLY OPERATION AND MAINTENANCE SYSTEM READINGS 
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APPENDIX B 

HISTORICAL TPH MASS REMOVAL TABLE AND GRAPHS 
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May 6, 2015 
I052000016.Q115PSC 
 

Mr. Richard Byrd 

City of Tucson - Environmental Services 

P.O. Box 27210 

Tucson, AZ 85726-7210 

 

 

Subject: Paragon System Performance Summary 

 Thomas O. Price Service Center 

 4004 South Park Avenue, Tucson, Arizona 85714 

 Facility ID: 0-005160, LUST No. 0767.01-.05 

 

Mr. Byrd: 
 
At the request of City of Tucson – Environmental Services (COT-ES), Cardno is submitting this remedial 

summary for the Air Sparge/Soil Vapor Extraction (AS/SVE) with catalytic oxidation abatement system at the 

above referenced Site, for activities performed by Cardno from January through March 2015.  Relevant figures, 

tables, and appendices are attached. 

 
SUMMARY OF FIELD ACTIVITIES 
 

First Quarter Field Activities 
 
- Weekly System readings and monthly well gauging and vapor monitoring. 

- The remediation system has three zones (A through C) which represent remediation wells on the same 

trunk lines; currently there are 15 wells connected to the three remedial zones.  The wells and zones 

are depicted on Figure 1.  During the reporting period, remediation wells R-017A, R-018A, and R-019A 

(zone A), and air injections wells AIR-01 through AIR-04 were operating; the remaining remediation 

wells located in zones A, B, and C were not operating during the reporting period. 

- Removed an estimated 143 pounds (approximately 24 gallons) of petroleum hydrocarbons through the 

SVE system during the first quarter.  An estimated 7,824 pounds (approximately 1,304 gallons) of 

petroleum hydrocarbons has been removed since August 18, 2009.  Tables 1 through 5 summarize the 

operations and performance of the hydrocarbon removal and remediation system. 

 
PROPOSED FIELD ACTIVITIES  

 
- Continue weekly system readings, NAPL bailing, and monthly well gauging and vapor monitoring. 

- Continue adjusting system to optimize vapor recovery. 

Cardno 
 
9977 North 90th Street, 
Suite 150 
Scottsdale, AZ 85258 
USA 
 
Phone 602 977 8000 

Fax  602 977 8099 

www.cardno.com 



2 
May 6, 2015 
I052000016.Q115 City of Tucson, Thomas O. Price Service Center, Paragon 

 

Please feel free to call me at (602) 909-3448 or email me at justin.patton@cardno.com with any questions or 

comments. 

 
Respectfully submitted, 

 

 

 

 

Justin T. Patton 
Project Manager 
for Cardno 
Direct Line 602 909 3448 

Email: justin.patton@cardno.com  
 

Enclosures: 

Figure 1 Paragon Site Layout and Well Location Map 

Table 1  SVE Operating Conditions Summary 

Table 2  Vapor Process Stream Analytical Results 

Table 3  Estimated Petroleum Hydrocarbon Mass Removal 

Table 4  Total Vapor Phase Hydrocarbon Removal Between Sampling Events 

Table 5  Cumulative TPH Mass Removal 

Appendix A Weekly Operation and Maintenance System Readings 

Appendix B Historical TPH mass removal table and graphs

 

  

  

Justin T Patton
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Orthophoto dated 2012

FIGURE 1 

PARAGON SITE LAYOUT AND WELL LOCATION MAP 

THOMAS O. PRICE SERVICE CENTER 

4004 South Park Avenue 

Tucson, Arizona



TABLE 1

SVE OPERATING CONDITIONS SUMMARY

Price Service Center - Paragon System

 4004 South Park Avenue

Tucson, Arizona

(Page 1 of 1)

Vacuum VOC* Flow Temp

(Inches H2O) (ppmv) (scfm) (Deg. F)

6410 52 NT 107 162

6720 53 92 108 186

7464 57 66 90 190

7601 44 48 93 174

7842 51 NT 96 160

8439 52 262 89 161

8845 47 144 94 156

9540 54 132 83 175

10154 56 57 99 143

11013 56 56 88 160

11463 44 178 92 148

12005 48 116 92 166

12725 53 49 95 158

13277 34 114 63 156

13929 34 73 71 164

14691 35 67 81 124

15109 35 48 80 134

15973 36 44 88 121

16677 39 106 82 108

17320 43 47 78 122

18033 40 51 76 121

18494 30 39 69 136

45 89 87 151

Notes:

* = VOC concentrations reported from PID.

NT = Not Taken.

a = System data results prior to 05/31/13 provided by City of Tucson.

AVERAGE

Operating Conditions

Op HoursDate

03/04/13
a

06/13/13

07/15/13

08/12/13

09/26/13

10/21/13

07/07/14

08/06/14

09/10/14

11/07/13

12/12/13

01/14/14

03/27/14

03/24/15

05/15/14

02/19/14

04/14/14

12/15/14

01/14/15

02/17/15

10/02/14

11/12/14



TABLE 2

VAPOR PROCESS STREAM ANALYTICAL RESULTS

Price Service Center - Paragon System

  4004 South Park Avenue

Tucson, Arizona

(Page 1 of 1)

B T E X TPH

8:10 0.85 2.06 0.59 6.25 174

11:20 0.67 1.1 <0.46 4.7 180

11:44 0.41 0.92 0.35 3.42 135

10:05 0.65 1.15 0.32 5.72 143

9:15 0.47 0.95 0.59 5.24 143

9:58 0.43 0.88 0.57 4.76 132

11:30 0.43 0.95 0.47 5.35 168

12:28 <0.31 0.32 <0.23 3.04 113

11:27 <0.31 0.36 0.26 3.16 135

13:50 <0.31 0.33 <0.23 2.91 123

11:40 0.87 2.13 0.78 12.7 342

12:40 <0.31 <0.27 <0.23 2.7 100

12:20 <0.31 <0.36 <0.23 3.00 126

10:44 <0.31 <0.27 <0.23 1.97 99.0

12:35 <0.31 0.36 <0.23 3.12 112

12:18 <0.31 <0.27 <0.23 2.38 98.7

11:13 <0.31 <0.27 <0.23 3.34 81.2

11:17 <0.31 <0.27 <0.23 2.06 59.7

11:17 <0.31 <0.27 <0.23 2.06 59.7

11:45 <0.31 <0.27 <0.23 1.32 62.3

11:35 <0.31 0.33 0.23 4.04 97.1

11:30 <0.31 <0.27 <0.23 0.99 <23.3

0.41 0.65 0.34 3.83 145

Notes:

ppmv = Part per million by volume.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA Method 8260.

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

< = Below laboratory reporting limits.

a = Sample data results prior to 05/31/13 provided by City of Tucson.

03/04/13
a

Influent (ppmv)
Time

05/15/14

09/26/13

10/21/13

01/14/14

AVERAGE

Date

06/13/13

07/15/13

08/12/13

04/14/14

03/27/14

07/07/14

08/06/14

09/10/14

03/24/15

02/19/14

11/07/13

12/12/13

12/15/14

01/14/15

02/17/15

10/02/14

11/12/14
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TABLE 4

TOTAL VAPOR PHASE HYDROCARBON REMOVAL BETWEEN SAMPLING EVENTS

Price Service Center - Paragon System

  4004 South Park Avenue

Tucson, Arizona

(Page 1 of 1)

TPH T E X

(lbs) (lbs) (lbs) (lbs)

03/04/13
a 508 5.47 1.83 19.34

06/13/13 94 0.52 0.25 2.59

07/15/13 141 0.87 0.39 3.77

08/12/13 28 0.21 0.07 1.20

09/26/13 51 0.31 0.22 2.00

10/21/13 109 0.66 0.50 4.17

11/07/13 92 0.47 0.27 3.12

12/12/13 101 0.26 0.22 2.89

01/14/14 128 0.31 0.26 3.16

02/19/14 145 0.35 0.29 3.62

03/27/14 220 1.25 0.53 8.66

04/14/14 78 0.19 0.19 2.22

05/15/14 134 0.35 0.26 3.38

07/07/14 54 0.13 0.13 1.13

08/06/14 81 0.24 0.18 2.38

09/10/14 95 0.24 0.23 2.42

10/02/14 42 0.13 0.13 1.84

11/12/14 71 0.29 0.29 2.58

12/15/14 66 0.27 0.27 2.40

01/14/15 49 0.19 0.19 1.09

02/17/15 82 0.25 0.21 3.61

03/24/15 12 0.12 0.12 0.52

TOTAL 2,377 13.09 7.02 78.10

Notes: 

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA Method 8260.

lbs = Pounds.

OP Hours = Duration of SVE operation during period.

a = System data results prior to 05/31/13 provided by City of Tucson.

542 0.19

762 0.23

418

864

0.13

0.29

450

Hours (lbs)

1755 1.94

310 0.27

0.44

695 0.22

0.33

137 0.10

241 0.13

859 0.28

614 0.23

13,969 6.57

Date
OP B

597 0.28

376 0.18

744

720 0.26

552 0.13

652 0.17

461 0.12

864 0.27

643 0.19

713 0.20



TABLE 5

CUMMULATIVE TPH MASS REMOVAL

Price Service Center - Paragon System

 4004 South Park Avenue

Tucson, Arizona

(Page 1 of 1)

TPH TPH Average TPH TPH 

(lbs) (gallons) (lbs/hour) (Cumulative lbs) (Cumulative gallons)

7,248 862 144 0.12 862 144

--- --- --- --- 862 144

5,184 4,584 764 0.88 5,446 908

1,755 508 85 0.29 5,954 992

310 94 16 0.30 6,048 1,008

744 141 23 0.19 6,188 1,031

137 28 5 0.21 6,216 1,036

241 51 9 0.21 6,268 1,045

597 109 18 0.18 6,377 1,063

376 92 15 0.25 6,469 1,078

695 101 17 0.15 6,570 1,095

614 128 21 0.21 6,698 1,116

859 145 24 0.17 6,843 1,140

450 220 37 0.49 7,063 1,177

542 78 13 0.14 7,140 1,190

720 134 22 0.19 7,274 1,212

552 54 9 0.10 7,328 1,221

652 81 14 0.12 7,409 1,235

762 95 16 0.12 7,503 1,251

418 42 7 0.10 7,546 1,258

864 71 12 0.08 7,616 1,269

864 66 11 0.08 7,682 1,280

643 49 8 0.08 7,730 1,288

713 82 14 0.11 7,812 1,302

461 12 2 0.02 7,824 1,304

789 39 7 0.05 7,863 1,310

671 31 5 0.05 7,894 1,316

319 9 2 0.03 7,903 1,317

Notes:

BOLD = Sample collection date.

lbs = Pounds.

gallons = Converted to gallons using 6 lbs = 1 gallon of TPH.
a = System data results prior to 05/31/13 provided by City of Tucson.
b = System was shutdown between September 2010 through March 2012 due to low inlet VOC concentrations.
c = System was started on 05/31/13 following shut down for retrofits and repairs.
d = System was shutdown on 07/15/13 for electrical repairs and restarted on 08/08/13.

03/24/15 - 04/27/15

04/27/15 - 05/26/15

Removal
Duration of SVE 

(Hours)
Date

02/19/14 - 03/27/14

09/26/13 - 10/21/13

2009 - 2010
ab

2012
a

2011
ab

05/31/13 - 06/13/13

06/13/13
c
 - 07/15/13

12/15/14 - 01/14/15

03/27/14 - 04/14/14

01/14/14 - 02/19/14

08/12/13 - 09/26/13

11/28/12
a
 - 03/04/13

11/07/13 - 12/12/13

12/12/13 - 01/14/14

10/21/13 - 11/07/13

07/15/13
d
 - 08/12/13

08/06/14 - 09/10/14

09/10/14 - 10/02/14

10/02/14 - 11/12/14

05/26/15 - 06/24/15

04/14/14 - 05/15/14

05/15/14 - 07/07/14

07/07/14 - 08/06/14

11/15/14 - 12/15/14

01/14/15 - 02/17/15

02/17/15 - 03/24/15



 

  

 
 
 
 
 
 

APPENDIX A 

WEEKLY OPERATION AND MAINTENANCE SYSTEM READINGS  
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August 26, 2015 
I052000016.Q215PSC 
 

Mr. Richard Byrd 

City of Tucson - Environmental Services 

P.O. Box 27210 

Tucson, AZ 85726-7210 

 

 

Subject: Paragon System Performance Summary 

 Thomas O. Price Service Center 

 4004 South Park Avenue, Tucson, Arizona 85714 

 Facility ID: 0-005160, LUST No. 0767.01-.05 

 

Mr. Byrd: 
 
At the request of City of Tucson – Environmental Services (COT-ES), Cardno is submitting this remedial 

summary for the Air Sparge/Soil Vapor Extraction (AS/SVE) with catalytic oxidation abatement system at the 

above referenced Site, for activities performed by Cardno from April through June 2015.  Relevant figures, 

tables, and appendices are attached. 

 
 
SUMMARY OF FIELD ACTIVITIES 
 
 

Second Quarter Field Activities 
 
- Weekly System readings and monthly well gauging and vapor monitoring. 

- The remediation system has three zones (A through C) which represent remediation wells on the same 

trunk lines; currently there are 15 wells connected to the three remedial zones.  The wells and zones 

are depicted on Figure 1.  During the reporting period, remediation wells R-017A, R-018A, and R-019A 

(zone A), and air injections wells AIR-01 through AIR-04 were operating; the remaining remediation 

wells located in zones A, B, and C were not operating during the reporting period. 

- Removed an estimated 79 pounds (approximately 13 gallons) of petroleum hydrocarbons through the 

SVE system during the second quarter.  An estimated 7,902 pounds (approximately 1,317 gallons) of 

petroleum hydrocarbons has been removed since August 18, 2009.  Tables 1 through 5 summarize the 

operations and performance of the hydrocarbon removal and remediation system. 

- Due to low inlet concentrations the SVE system was shut down on July 1, 2015.  The SVE system will 

remain down for approximately 12 months to evaluate current site conditions. 

 

Cardno 
 
9977 North 90th Street, 
Suite 150 
Scottsdale, AZ 85258 
USA 
 
Phone 602 977 8000 

Fax  602 977 8099 

www.cardno.com 



2 
August 26, 2015 
I052000016.Q215 City of Tucson, Thomas O. Price Service Center, Paragon 

 

Please feel free to call me at (602) 909-3448 or email me at justin.patton@cardno.com with any questions or 

comments. 

 
Respectfully submitted, 

 

 

 

 

Justin T. Patton 
Project Manager 
for Cardno 
Direct Line 602 909 3448 

Email: justin.patton@cardno.com  
 

Enclosures: 

Figure 1 Paragon Site Layout and Well Location Map 

Table 1  SVE Operating Conditions Summary 

Table 2  Vapor Process Stream Analytical Results 

Table 3  Estimated Petroleum Hydrocarbon Mass Removal 

Table 4  Total Vapor Phase Hydrocarbon Removal Between Sampling Events 

Table 5  Cumulative TPH Mass Removal 

Appendix A Weekly Operation and Maintenance System Readings 

Appendix B Historical TPH mass removal table and graphs

 

  

  

Justin T Patton
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Orthophoto dated 2012

FIGURE 1 

PARAGON SITE LAYOUT AND WELL LOCATION MAP 

THOMAS O. PRICE SERVICE CENTER 

4004 South Park Avenue 

Tucson, Arizona



TABLE 1

SVE OPERATING CONDITIONS SUMMARY

Price Service Center - Paragon System

 4004 South Park Avenue

Tucson, Arizona

(Page 1 of 1)

Vacuum VOC* Flow Temp

(Inches H2O) (ppmv) (scfm) (Deg. F)

6410 52 NT 107 162

6720 53 92 108 186

7464 57 66 90 190

7601 44 48 93 174

7842 51 NT 96 160

8439 52 262 89 161

8845 47 144 94 156

9540 54 132 83 175

10154 56 57 99 143

11013 56 56 88 160

11463 44 178 92 148

12005 48 116 92 166

12725 53 49 95 158

13277 34 114 63 156

13929 34 73 71 164

14691 35 67 81 124

15109 35 48 80 134

15973 36 44 88 121

16677 39 106 82 108

17320 43 47 78 122

18033 40 51 76 121

18494 30 39 69 136

19283 30 27 75 137

19954 30 25 71 155

20273 32 18 75 140

43 81 85 150

Notes:

* = VOC concentrations reported from PID.

NT = Not Taken.

a = System data results prior to 05/31/13 provided by City of Tucson.

11/12/14

06/24/15

AVERAGE

Operating Conditions

Op HoursDate

03/04/13
a

06/13/13

07/15/13

08/12/13

09/26/13

10/21/13

07/07/14

08/06/14

09/10/14

11/07/13

12/12/13

01/14/14

03/27/14

03/24/15

04/27/15

05/26/15

05/15/14

02/19/14

04/14/14

12/15/14

01/14/15

02/17/15

10/02/14



TABLE 2

VAPOR PROCESS STREAM ANALYTICAL RESULTS

Price Service Center - Paragon System

  4004 South Park Avenue

Tucson, Arizona

(Page 1 of 1)

B T E X TPH

8:10 0.85 2.06 0.59 6.25 174

11:20 0.67 1.1 <0.46 4.7 180

11:44 0.41 0.92 0.35 3.42 135

10:05 0.65 1.15 0.32 5.72 143

9:15 0.47 0.95 0.59 5.24 143

9:58 0.43 0.88 0.57 4.76 132

11:30 0.43 0.95 0.47 5.35 168

12:28 <0.31 0.32 <0.23 3.04 113

11:27 <0.31 0.36 0.26 3.16 135

13:50 <0.31 0.33 <0.23 2.91 123

11:40 0.87 2.13 0.78 12.7 342

12:40 <0.31 <0.27 <0.23 2.7 100

12:20 <0.31 <0.36 <0.23 3.00 126

10:44 <0.31 <0.27 <0.23 1.97 99.0

12:35 <0.31 0.36 <0.23 3.12 112

12:18 <0.31 <0.27 <0.23 2.38 98.7

11:13 <0.31 <0.27 <0.23 3.34 81.2

11:17 <0.31 <0.27 <0.23 2.06 59.7

11:17 <0.31 <0.27 <0.23 2.06 59.7

11:45 <0.31 <0.27 <0.23 1.32 62.3

11:35 <0.31 0.33 0.23 4.04 97.1

11:30 <0.31 <0.27 <0.23 0.99 <23.3

11:30 <0.31 <0.27 <0.23 1.53 42.3

13:45 <0.31 <0.27 <0.23 1.16 41.6

13:15 <0.31 <0.27 <0.23 0.86 <23.3

0.40 0.61 0.32 3.51 145

Notes:

ppmv = Part per million by volume.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA Method 8260.

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

< = Below laboratory reporting limits.

a = Sample data results prior to 05/31/13 provided by City of Tucson.

11/12/14

06/24/15

03/04/13
a

Influent (ppmv)
Time

05/15/14

09/26/13

10/21/13

01/14/14

AVERAGE

Date

06/13/13

07/15/13

08/12/13

04/14/14

03/27/14

07/07/14

08/06/14

09/10/14

03/24/15

04/27/15

05/26/15

02/19/14

11/07/13

12/12/13

12/15/14

01/14/15

02/17/15

10/02/14
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TABLE 4

TOTAL VAPOR PHASE HYDROCARBON REMOVAL BETWEEN SAMPLING EVENTS

Price Service Center - Paragon System

  4004 South Park Avenue

Tucson, Arizona

(Page 1 of 1)

TPH T E X

(lbs) (lbs) (lbs) (lbs)

03/04/13
a 508 5.47 1.83 19.34

06/13/13 94 0.52 0.25 2.59

07/15/13 141 0.87 0.39 3.77

08/12/13 28 0.21 0.07 1.20

09/26/13 51 0.31 0.22 2.00

10/21/13 109 0.66 0.50 4.17

11/07/13 92 0.47 0.27 3.12

12/12/13 101 0.26 0.22 2.89

01/14/14 128 0.31 0.26 3.16

02/19/14 145 0.35 0.29 3.62

03/27/14 220 1.25 0.53 8.66

04/14/14 78 0.19 0.19 2.22

05/15/14 134 0.35 0.26 3.38

07/07/14 54 0.13 0.13 1.13

08/06/14 81 0.24 0.18 2.38

09/10/14 95 0.24 0.23 2.42

10/02/14 42 0.13 0.13 1.84

11/12/14 71 0.29 0.29 2.58

12/15/14 66 0.27 0.27 2.40

01/14/15 49 0.19 0.19 1.09

02/17/15 82 0.25 0.21 3.61

03/24/15 12 0.12 0.12 0.52

04/27/15 39 0.23 0.22 1.49

05/26/15 31 0.18 0.18 0.91

06/24/15 9 0.09 0.09 0.34

TOTAL 2,456 13.59 7.51 80.84

Notes: 

TPH = Total petroleum hydrocarbons analyzed using EPA Method 8015.

BTEX = Benzene, toluene, ethylbenzene, and total xylenes analyzed using EPA Method 8260.

lbs = Pounds.

OP Hours = Duration of SVE operation during period.

a = System data results prior to 05/31/13 provided by City of Tucson.

762 0.23

418

864

0.13

0.29

0.44

695 0.22

614 0.23

542 0.19

Hours (lbs)

1755 1.94

310 0.27

0.09

744 0.33

137 0.10

241 0.13

859 0.28

450

15,748 7.06

Date
OP B

597 0.28

376 0.18

319

720 0.26

552 0.13

652 0.17

864 0.27

643 0.19

713 0.20

461 0.12

789 0.22

671 0.18



TABLE 5

CUMMULATIVE TPH MASS REMOVAL

Price Service Center - Paragon System

 4004 South Park Avenue

Tucson, Arizona

(Page 1 of 1)

TPH TPH Average TPH TPH 

(lbs) (gallons) (lbs/hour) (Cumulative lbs) (Cumulative gallons)

7,248 862 144 0.12 862 144

--- --- --- --- 862 144

5,184 4,584 764 0.88 5,446 908

1,755 508 85 0.29 5,954 992

310 94 16 0.30 6,048 1,008

744 141 23 0.19 6,188 1,031

137 28 5 0.21 6,216 1,036

241 51 9 0.21 6,268 1,045

597 109 18 0.18 6,377 1,063

376 92 15 0.25 6,469 1,078

695 101 17 0.15 6,570 1,095

614 128 21 0.21 6,698 1,116

859 145 24 0.17 6,843 1,140

450 220 37 0.49 7,063 1,177

542 78 13 0.14 7,140 1,190

720 134 22 0.19 7,274 1,212

552 54 9 0.10 7,328 1,221

652 81 14 0.12 7,409 1,235

762 95 16 0.12 7,503 1,251

418 42 7 0.10 7,546 1,258

864 71 12 0.08 7,616 1,269

864 66 11 0.08 7,682 1,280

643 49 8 0.08 7,730 1,288

713 82 14 0.11 7,812 1,302

461 12 2 0.02 7,824 1,304

789 39 7 0.05 7,863 1,310

671 31 5 0.05 7,894 1,316

319 9 2 0.03 7,903 1,317

Notes:

BOLD = Sample collection date.

lbs = Pounds.

gallons = Converted to gallons using 6 lbs = 1 gallon of TPH.
a = System data results prior to 05/31/13 provided by City of Tucson.
b = System was shutdown between September 2010 through March 2012 due to low inlet VOC concentrations.
c = System was started on 05/31/13 following shut down for retrofits and repairs.
d = System was shutdown on 07/15/13 for electrical repairs and restarted on 08/08/13.

03/24/15 - 04/27/15

04/27/15 - 05/26/15

Removal
Duration of SVE 

(Hours)
Date

02/19/14 - 03/27/14

09/26/13 - 10/21/13

2009 - 2010
ab

2012
a

2011
ab

05/31/13 - 06/13/13

06/13/13
c
 - 07/15/13

12/15/14 - 01/14/15

03/27/14 - 04/14/14

01/14/14 - 02/19/14

08/12/13 - 09/26/13

11/28/12
a
 - 03/04/13

11/07/13 - 12/12/13

12/12/13 - 01/14/14

10/21/13 - 11/07/13

07/15/13
d
 - 08/12/13

08/06/14 - 09/10/14

09/10/14 - 10/02/14

10/02/14 - 11/12/14

05/26/15 - 06/24/15

04/14/14 - 05/15/14

05/15/14 - 07/07/14

07/07/14 - 08/06/14

11/15/14 - 12/15/14

01/14/15 - 02/17/15

02/17/15 - 03/24/15



 

  

 
 
 
 
 
 

APPENDIX A 

WEEKLY OPERATION AND MAINTENANCE SYSTEM READINGS  
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