Table 1-1:  Relationships Among the Zone, Sector, Management Areas and
Groundwater Extraction and Treatment Facilities

Zone Sector Management Area

Existing GET Facility

1 D Areas 20, 46, 49, and Central Disposal Area
2 E Line 00, 02, 05, 06, Chemical Plant 1
F Lines 01, 03, 04, Chemical Plant 2
G Line 04
3 B Areas 34, 37, 38, 39, 40
4 A Areas 30, 31, 32

C Area 46, Solid Waste Landfill

* Note: GETSs E/F included in Western Groundwater Operable Unit (OU-3).
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GET D, ARGET
GET E/F*

GET E/F*

None

GET B

GET A
None
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Table 4-1: Alternative Z1-2 Extraction Well Design and Chemistry Data

Screened
Depth | Interval | Modeled Chemistry™ (ug/l) Mass (Ibs/day)
wWell ID | Layer | (ft,bgs) | (ft, bgs) |[Flow (@pm)] TCE | clo, NDMA TCE | clo, | NDm™MA
Through 10" secondary containment pipeline
4035 C 140 50-123 200 49 210 0 1.2E-01] 5.0E-01] 0.00E+00
4325 C 108 72-88 187 91 0 0 2.0E-01] 0.0E+00]  0.00E+00
4330 C/D 154.5] 101-137 290 280 28 0 9.8E-01| 9.8E-02]  0.00E+00
4335 D/E 204]  169-184 90 680 22 0 7.4E-01] 2.4E-02]  0.00E+00
5020 C 132 82-122 200 100 40 0 2.4E-01] 9.6E-02] 0.00E+00
5105 C/D 148 76-136 150 200 1,000 0 3.6E-01] 1.8E+00] 0.00E+00
[Flow Subtotal: | 1,117| [ Mass Subtotal: | 2.6E+00] 2.5E+00]  0.00E+00|
[Flow Weighted Average: | 196| 188| 0.00]
Through 20" pipeline
Z1-C1 C TBD® TBD®? 500 25 0 0 1.5E-01| 0.0E+00|  0.00E+00
Z1-C2 C TBD® TBD? 250 5 50 0 1.5E-02| 1.5E-01]  0.00E+00
4302 D 201] 166-186 23 34 0 0 9.4E-03| 0.0E+00] 0.00E+00
4380 D 228]  200-218 40 42 0 0 2.0E-02] 0.0E+00]  0.00E+00
4580 D/E 255  196-241 200 110 0 0 2.6E-01] 0.0E+00] 0.00E+00
4585 E 341] 245-315 297 81 0 0 2.9E-01] 0.0E+00]  0.00E+00
4620 E 317| 263-303 280 19 0 0 6.4E-02] 0.0E+00] 0.00E+00
71-D1 D TBD® TBD? 600 25 0 0 1.8E-01| 0.0E+00|  0.00E+00
Z1-D2 D TBD® TBD®? 250 5 50 0 1.5E-02| 1.5E-01] 0.00E+00
[Flow Subtotal: | 2,440| | Mass Subtotal: | 1.0E+00| 3.0E-01|  0.00E+00|
[Flow Weighted Average: | 34/ 10| 0|
Perimeter Groundwater OU FS
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Table 4-1: Alternative Z1-2 Extraction Well Design and Chemistry Data

Existing and Proposed Extraction Wells:
[Total Flow: | 3,557| [ Total Mass: | 3.6E+00| 2.8E+00]  0.00E+00|

[Total Flow Weighted Avg: | 85| 66| 0.00]

Notes:

1. Chemical concentrations for proposed wells are estimated concentrations.

2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.

3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of estimating average
influent concentrations and sizing piping and treatment facilities, the modeled flow rates were used.

Abbreviations:
bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute

Ibs = pounds

NDMA = N-nitrosodimethylamine
NA = Not analyzed

TBD = To be determined

TCE = Trichloroethylene

ug/l = micrograms per liter

Perimeter Groundwater OU FS
SR10114511
February 2005 Page 2 of 15
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Table 4-3: Alternative Z2-2 Extraction Well Design and Chemistry Data

Screened
Depth | Interval | Modeled Chemistry™® (ug/) Mass (Ibs/day)
well ID | Layer | (ft,bgs) | (ft, bgs) [Flow (gpm)] TCE | clo, NDMA TCE | clo, [ NDmA
Proposed Extraction Wells:
Cc1l C TBD®? TBD® 450 20 80 0 0.1 0.4 0.00E+00
C2 C TBD? TBD? 500 40 150 0 0.2 0.9]  0.00E+00
c3 C TBD®? TBD® 450 120 100 0 0.6 0.5 0.00E+00
[Flow Subtotal: | 1,400 | Mass Subtotal: | 1.0| 1.9  0.00E+00|
[Flow Weighted Average: | 59| 111] 0|
Notes:

1. Chemical concentrations for proposed wells are estimated concentrations.
2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.
3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of estimating average

influent concentrations and sizing piping and treatment facilities, the modeled flow rates were used.

Abbreviations:
bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute

Ibs = pounds

NDMA = N-nitrosodimethylamine

NA = Not analyzed
TBD = To be determined
TCE = Trichloroethylene
ug/l = micrograms per liter

Perimeter Groundwater OU FS

SR10114511
February 2005



Table 4-4: Alternative Z2-3 Extraction Well Design and Chemistry Data

Screened
Depth Interval | Modeled Chemistry® (ug/l) Mass (Ibs/day)
wWell ID | Layer | (ft,bgs) | (ft, bgs) [Flow (@pm)] TCE | clo, | NDMA TCE | clo, | NDmA
Existing Extraction Wells:
[ 4420 | ¢ | 175 | 125160 [ 150 | 300| 1,000 0| 0.5] 1.8] 0.00E+00]|
[ Flow Subtotal: | 150| | Mass Subtotal: | 0.5] 1.8] 0.00E+00]|
[Flow Weighted Average: | 300| 1,000 0|
Proposed Extraction Wells:
C1 C TBD? TBD? 450 20 80 0 0.1 0.4| 0.00E+00
C2 C TBD® TBDY 500 40 150 0 0.2 0.9| 0.00E+00
C3 C TBD? TBD? 450 120 100 0 0.6 0.5| 0.00E+00
[Flow Subtotal: | 1,400 [ Mass Subtotal: | 1.0] 1.9] 0.00E+00|
[Flow Weighted Average: | 59| 111] 0|
Existing and Proposed Extraction Wells:
[Total Flow: | 1,550 [ Total Mass: | 1.5 3.7| 0.000|
[Total Flow Weighted Avg: | 83| 197| 0|

Notes:

1. Chemical concentrations for proposed wells are estimated concentrations.
2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.
3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of estimating average

influent concentrations and sizing piping and treatment facilities, the modeled flow rates were used.

Perimeter Groundwater OU FS
SR10114511
February 2005
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Table 4-4: Alternative Z2-3 Extraction Well Design and Chemistry Data

Abbreviations:

bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute

Ibs = pounds

NDMA = N-nitrosodimethylamine

Perimeter Groundwater OU FS
SR10114511

February 2005 Page 7 of 15



Table 4-5: Alternative Z3-2 Extraction Well Design and Chemistry Data

Screened
Depth Interval | Modeled Chemistry® (ug/l) Mass (Ibs/day)
Well ID | Layer | (ft,bgs) | (ft, bgs) [Flow (gpm)] TCE | clo, NDMA TCE [ clo, | NDMA
Existing Extraction Wells:
4505 B 178 155-165 12 28 0 0 4.0E-03] 0.0E+00]  0.00E+00
4510 B 159 138-158 4 65 0 0.0024 3.1E-03] 0.0E+00 1.15E-07
4515 B 159 143-153 6 160 0 0.002 1.2E-02| 0.0E+00 1.44E-07
4520 B 160 138-148 10 57 0 0.013 6.0E-03] 0.0E+00 1.56E-06
4525 B 163 145-155 20 90 0 0.0024 2.2E-02] 0.0E+00| 5.77E-07
4570 C/D 285 191-271 400 2.3 31 0.052 1.1E-02 15E-01| 2.50E-04
[Flow Subtotal: [ 452| | Mass Subtotal:| 5.8E-02| 1.5E-01| 2.52E-04|
[Flow Weighted Average: | 11| 27| 0.05|
Proposed Extraction Wells:
Z3-C1 C TBD® TBD® 100 20 25 0.05 2.4E-02 3.0E-02 6.01E-05
Z3-C2 C TBD® TBD® 100 5 10 0.05 6.0E-03 1.2E-02 6.01E-05
Z3-C3 C TBD® TBD® 50 70 20 0.1 4.2E-02 1.2E-02 6.01E-05
Z3-D1 D TBD® TBD® 100 10 10 0.05 1.2E-02 1.2E-02 6.01E-05
Z3-D2 D TBD® TBD® 250 10 25 0.1 3.0E-02 7.5E-02 3.01E-04
Z3-D3 D TBD® TBD® 250 20 70 0.5 6.0E-02 2.1E-01 1.50E-03
Z3-E1 E TBD® TBD® 150 30 40 0.01 5.4E-02 7.2E-02 1.80E-05
Z3-E2 E TBD® TBD® 75 30 50 25 2.7E-02 4.5E-02 2.25E-02
Z3-E3 E TBD® TBD® 80 30 50 50 2.9E-02 4.8E-02| 4.81E-02
Z3-F1 F TBD® TBD® 125 100 20 40 1.5E-01 3.0E-02 6.01E-02
Z3-F2 F TBD® TBD® 50 200 50 20 1.2E-01 3.0E-02 1.20E-02
Z3-F3 F TBD® TBD® 120 100 50 70 1.4E-01 7.2E-02 1.01E-01
[Flow Subtotal: [ 1,450 | Mass Subtotal:| 7.0E-01] 6.5E-01|  2.46E-01]
[Flow Weighted Average: | 40| 37| 14|

Perimeter Groundwater OU FS

SR10114511
February 2005
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Table 4-5: Alternative Z3-2 Extraction Well Design and Chemistry Data

Existing and Proposed Extraction Wells:

[Total Flow: [ 1,902| | Total Mass: | 7.6E-01]  8.0E-01]

2.46E-01|

[Total Flow Weighted Avg: | 33| 35| 11|

Notes:

1. Chemical concentrations for proposed wells are estimated concentrations.

2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.
3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of

estimating average influent concentrations and sizing piping and treatment facilities, the modeled flow rates
were used.

Abbreviations:
bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute

Ibs = pounds

NDMA = N-nitrosodimethylamine
NA = Not analyzed

TBD = To be determined

TCE = Trichloroethylene

Mg/l = micrograms per liter

Perimeter Groundwater OU FS
SR10114511
February 2005 Page 9 of 15



Table 4-6: Alternative Z3-3 Extraction Well Design and Chemistry Data

Screened
Depth | Interval | Modeled Chemistry® (ug/) Mass (Ibs/day)

well ID | Layer | (ft, bgs) | (ft, bgs) |Flow (gpm)] TCE [ clo, | NnDMA | TCE | clo, | NDMA
Existing Extraction Wells:
4011 C 220] 127-159 25 430 93 51 1.3E-01] 2.8E-02] 1.53E-02
4303 C/D 270] 170-230 53 75 20 37| 4.8E-02] 1.3E-02] 2.36E-02
4405 C 220| 175-210 75 94 16 39| 85E-02] 1.4E-02] 3.52E-02
4450 C/D 275| 198-258 150 110 20 38| 2.0E-01] 3.6E-02] 6.85E-02
4475 D/E 290| 175-270 100 43 14 43| 52E-02] 1.7E-02] 5.17E-03
4480 D/E 334.5| 190-321 250 47 24 34| 1.4E-01] 7.2E-02] 1.02E-01
4505 B 178| 155-165 12 28 0 0| 4.0E-03] 0.0E+00] 0.00E+00
4510 B 159 138-158 4 65 0| 0.0024] 3.1E-03| 0.0E+00] 1.15E-07
4515 B 159| 143-153 6 160 o] 0.002] 1.2E-02] 0.0E+00] 1.44E-07
4520 B 160| 138-148 10 57 o] 0.013] 6.9E-03] 0.0E+00| 1.56E-06
4525 B 163| 145-155 20 90 o] 0.0024] 2.2E-02| 0.0E+00] 5.77E-07
4570 C/D 285] 191-271 400 2.3 31| 0.052| 1.1E-02] 1.5E-01] 2.50E-04

[ Flow Subtotal:| 1,105| [ Mass Subtotal:| 7.1E-01| 3.3E-01]  2.50E-01|

[ Flow Weighted Average:| 54] 25| 19|
Proposed Extraction Wells:
Z3-C1l c 7BD®| TBD® 100 20 25 0.05| 2.4E-02| 3.0E-02 6.01E-05
Z3-C2 C 78D®| TBD®@ 100 5 10 0.05| 6.0E-03] 1.2E-02| 6.01E-05
Z3-C3 c 7BD®| TBD® 50 70 20 0.1 4.2E-02| 1.2E-02 6.01E-05
Z3-D1 D 78D®| TBD®@ 100 10 10 0.05| 1.2E-02| 1.2E-02| 6.01E-05
Z3-D2 D 7BD®| TBD® 250 10 25 0.1] 3.0E-02| 7.5E-02| 3.01E-04
Z3-D3 D 78D®| TBD® 250 20 70 0.5 6.0E-02] 2.1E-01] 1.50E-03
Z3-E1 E 7BD®| TBD® 150 30 40 0.01| 5.4E-02| 7.2E-02 1.80E-05
Z3-E2 E 78D®| TBD® 75 30 50 25| 2.7E-02| 4.5E-02| 2.25E-02
Z3-E3 E 7BD®| TBD® 80 30 50 50 2.98-02| 4.8E-02| 4.81E-02
Z3-F1 F 78D®| TBD® 125 100 20 40| 15E-01| 3.0E-02] 6.01E-02
Z3-F2 F 7BD®| TBD® 50 200 50 20 1.2E-01| 3.0E-02 1.20E-02
Z3-F3 F 78D®| TBD® 120 100 50 70| 1.4E-01| 7.2E-02| 1.01E-01

( Flow Subtotal:] 1,450| [ Mass Subtotal:| 7.0E-01] 6.5E-01]  2.46E-01]

( Flow Weighted Average: [ 40| 37| 14|

Perimeter Groundwater OU FS

SR10114511
February 2005
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Table 4-6: Alternative Z3-3 Extraction Well Design and Chemistry Data

Existing and Proposed Extraction Wells:

[ Total Flow: | 2,555| | Total Mass:| 1.4E+00| 9.8E-01f

4.96E-01|

[ Total Flow Weighted Avg:| 46| 32| 16|

Notes:
1. Chemical concentrations for proposed wells are estimated concentrations.

2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.

3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of
estimating average influent concentrations and sizing piping and treatment facilities, the modeled
flow rates were used.

Abbreviations:

bgs = below ground surface NA = Not analyzed

ClO, = Perchlorate TBD = To be determined
gpm = gallons per minute TCE = Trichloroethylene
Ibs = pounds pa/l = micrograms per liter

NDMA = N-nitrosodimethylamine

Perimeter Groundwater OU FS
SR10114511
February 2005 Page 11 of 15



Table 4-7: Alternative Z4-2 Extraction Well Design and Chemistry Data

Screened
Depth |Interval (ft,] Modeled Chemistry(l) (ug/l) Mass (Ibs/day)
Well ID | Layer | (ft, bgs) bgs) |Flow(@m) 7TCE | clo, | NDmA TCE | clo, | NDMA
Existing Extraction Wells:
4100 A 90 54-74 49 49 0 3.4 2.9E-02 0.0E+00 2.00E-03
4105 A 76 39-59 10 3.2 0 3.3 3.8E-04 0.0E+00 3.97E-04
4110 A 85 40-60 8 6.2 0 7.8 6.0E-04 0.0E+00 7 50E-04
4120 A 84 50-70 42 0 0 20 0.0E+00 0.0E+00 1.01E-02
4125 A 70 39-59 4 0 0 12 0.0E+00 0.0E+00 5.77E-04
4130 A 80 40-60 6 0 0 4.6 0.0E+00 0.0E+00 3.32E-04
4500 A 80 38-64 95 0 0 2.6 0.0E+00 0.0E+00 2.97E-03
[Flow Subtotal: | 214| | Mass Subtotal: | 3.0E-02] 0.0E+00|  1.71E-02]
[Flow Weighted Average: | 12| 0| 7|
Proposed Extraction Wells:
Z4-A1 A TBD® TBD? 15 250 25 0.01 4.5E-02 4.5E-03 1.80E-06
Z4-A2 A TBD® TBD? 25 50 5 0 1.5E-02 1.5E-03[  0.00E+00
Z4-A3 A TBD® TBD? 100 5 40 0 6.0E-03 4.8E-02| 0.00E+00
Z4-A4 A TBD® TBD? 50 5 0 0.05 3.0E-03 0.0E+00 3.01E-05
Z4-A5 A TBD® TBD? 75 5 0 0.05 4.5E-03 0.0E+00 4.51E-05
Z4-A6 A TBD® TBD? 40 0 4 0.025 0.0E+00 1.9E-03 1.20E-05
Z4-B1 B TBD® TBD? 125 0 10 0.3 0.0E+00 1.5E-02 4.51E-04
[Flow Subtotal: | 430 | Mass Subtotal: | 7.4E-02| 7.1E-02| 5.40E-04]
[Flow Weighted Average: | 14| 14| 0.1}
Existing and Proposed Extraction Wells:
[Total Flow: | 644| | Total Mass: | 1.0E-01] 7.1E-02] 1.77E-02|
[Total Flow Weighted Avg: | 13| 9| 2|

Perimeter Groundwater OU FS

SR10114511
February 2005
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Table 4-7: Alternative Z4-2 Extraction Well Design and Chemistry Data

Notes:

1. Chemical concentrations for proposed wells are estimated concentrations.

2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.

3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of estimating average influent
concentrations and sizing piping and treatment facilities, the modeled flow rates were used.

Abbreviations:
bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute

Ibs = pounds

NDMA = N-nitrosodimethylamine
NA = Not analyzed

TBD = To be determined

TCE = Trichloroethylene

pg/l = micrograms per liter

Perimeter Groundwater OU FS
SR10114511
February 2005 Page 13 of 15



Table 4-8: Alternative Z4-3 Extraction Well Design and Chemistry Data

Screened
Depth Interval | Modeled Chemistry® (ug/l) Mass (Ibs/day)
well ID | Layer | (it,bgs) | (ft, bgs) |Flow (gpm)| TCE | clo, | NDMA TCE | clo, | NDMA
Existing Extraction Wells:
4100 A 90 54-74 49 49 0 3.4 2.9E-02] 0.0E+00]  2.00E-03
4105 A 76 39-59 10 3.2 0 3.3 3.8E-04] 0.0E+00| 3.97E-04
4110 A 85 40-60 8 6.2 0 7.8 6.0E-04] 0.0E+00|  7.50E-04
4120 A 84 50-70 42 0 0 20 0.0E+00]  0.0E+00 1.01E-02
4125 A 70 39-59 4 0 0 12 0.0E+00]  0.0E+00| 5.77E-04
4130 A 80 40-60 6 0 0 4.6 0.0E+00]  0.0E+00|  3.32E-04
4500 A 80 38-64 95 0 0 2.6 0.0E+00]  0.0E+00| 2.97E-03
4012 A 138 60-80 11 300 60 10 4.0E-02 7.9E-03 1.32E-03
4013 A 138 100-127 4 300 60 10 1.4E-02 2.9E-03| 4.81E-04
4430 A 111 58-96 8 800 60 1 7.7E-02 5.8E-03 9.62E-05
[Flow Subtotal: | 237| | Mass Subtotal: | 1.6E-01| 1.7E-02[  1.90E-02|
[Flow Weighted Average: | 56| 6| 7|
Proposed Extraction Wells:
Z4-Al A TBD® TBD® 15 250 25 0.01 4.5E-02 4.5E-03 1.80E-06
Z4-A2 A TBD? TBD® 25 50 5 0 1.5E-02 1.5E-03|  0.00E+00
Z4-A3 A TBD® TBD® 100 5 40 0 6.0E-03 4.8E-02|  0.00E+00
Z4-A4 A TBD? TBD® 50 5 0 0.05 3.0E-03 0.0E+00 3.01E-05
Z4-A5 A TBD® TBD® 75 5 0 0.05 4.5E-03 0.0E+00|  4.51E-05
Z4-A6 A TBD? TBD® 40 0 4 0.025 0.0E+00 1.9E-03 1.20E-05
Z4-B1 B TBD® TBD® 125 0 10 0.3 0.0E+00 1.5E-02 4.51E-04
[Flow Subtotal: | 430| | Mass Subtotal: | 7.4E-02| 7.1E-02]  5.40E-04|
[Flow Weighted Average: | 14| 14| 0.1}
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Table 4-8: Alternative Z4-3 Extraction Well Design and Chemistry Data

Existing and Proposed Extraction Wells:

[Total Flow: | 667| | Total Mass: | 2.3E-01] 8.8E-02|

1.96E-02|

[Total Flow Weighted Avg: | 29| 11| 2|

Notes:
1. Chemical concentrations for proposed wells are estimated concentrations.
2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.
3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of estimating average
influent concentrations and sizing piping and treatment facilities, the modeled flow rates were used.

Abbreviations:
bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute
Ibs = pounds
NDMA = N-nitrosodimethylamine
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Table 5-1: Estimated Time Until RAOs are Achieved Calculations

Single Pore TCE @ Cwt =5 ug/L Perchlorate @ Cwt =4 ug/L | NDMA @ Cwt = 0.0017 ug/L | Longest Time Chemical
Flowpath Layer Flush Time | _. Time . . . . Until RAOs Driver
(D) (yrs) Ci(2) NPV(3) (yrs)(4) Ci NPV  Time (yrs) Ci NPV Time (yrs) Achieved
Alternative Z1-2
Source Area to Downgradient Wells Layer C 24 100 6.3 151 60 2.7 65 - - - 151 TCE
Layer D 24 100 6.3 151 60 2.7 65 - - - 151 TCE
Layer E 24 100 6.3 151 60 2.7 65 - - - 151 TCE
Alternative Z1-3
Source to GET D Layer C 8 500 9.7 77 600 5.0 40 - - - 77 TCE
Layer D 8 500 9.7 77 60 2.7 22 - - - 77 TCE
Layer E 8 100 6.3 50 60 2.7 22 - - - 50 TCE
GET D to to Downgradient Wells Layer C 16 100 6.3 101 60 2.7 43 - - - 101 TCE
Layer D 16 200 7.7 124 60 2.7 43 - - - 124 TCE
Layer E 16 100 6.3 101 60 2.7 43 - - - 101 TCE
Alternative Z22-2
Source Area to Downgradient Wells Layer B 24 500 9.7 232 3000 6.6 159 - - - 232 TCE
Layer C 24 500 9.7 232 3000 6.6 159 - - - 232 TCE
Alternative Z2-3
Source Area to Mass Removal Well Layer B 6 500 9.7 58 6000 7.3 44 - - - 58 TCE
Layer C 6 1000 111 67 6000 7.3 44 - - - 67 TCE
Mass Removal Wells Layer B 16 250 8.2 131 600 5.0 80 - - - 131 TCE
to Downgradient Wells Layer C 16 100 6.3 101 200 3.9 63 - - - 101 TCE
Alternative Z3-2
Source Area to Downgradient Layer C 32 50 4.8 155 60 2.7 87 1 102 327 327 NDMA
Wells Layer D 28 50 4.8 135 60 2.7 76 1 102 286 286 NDMA
Layer E 17 5 0.0 0 6 0.4 7 1 102 173 173 NDMA
Layer F 16 50 4.8 77 6 0.4 6 1 102 163 163 NDMA
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Table 5-1: Estimated Time Until RAOs are Achieved Calculations

Single Pore TCE @ Cwt =5 ug/L Perchlorate @ Cwt =4 ug/L | NDMA @ Cwt = 0.0017 ug/L | Longest Time Chemical
Flowpath Layer | Flush Time| . Time . . . . Until RAOs Driver
(D) (yrs) Ci(2) NPV(3) (yrs)(4) Ci NPV  Time (yrs) Ci NPV Time (yrs) Achieved
Alternative Z3-3
Source Area to Interior Wells Layer B 12 100 6.3 75 20 16 19 50 16.5 198 198 NDMA
Layer C 16 100 6.3 101 20 16 26 50 165 263 263 NDMA
Layer D 14 100 6.3 88 20 16 23 10 139 194 194 NDMA
Layer E 17 5 0.0 0 6 0.4 7 1 102 173 173 NDMA
Layer F 16 50 4.8 77 6 0.4 6 10 139 222 222 NDMA
Interior to Downgradient Wells Layer C 10 25 3.4 34 40 2.3 23 1 102 102 102 NDMA
Layer D 12 25 34 41 40 23 28 01 65 78 78 TCE
Layer E - - - - - - - - - - - -
Layer F - - - - - - - - - - - -
Alternative Z4-2
Source Area to Downgradient Wells Layer A 25 100 6.3 157 6 0.4 10 10 139 347 347 NDMA
Source Area to Western Wells Layer A 15 10 15 22 6 0.4 6 01 65 98 98 NDMA
Alternative Z4-3
Source Area to Interior Wells Layer A 15 100 6.3 94 6 0.4 6 10 139 208 208 NDMA
Interior to Downgradient Wells Layer A 10 25 34 34 6 0.4 4 10 139 139 139 NDMA
Source Area to Western Wells Layer A 15 10 15 22 6 0.4 6 01 65 98 98 NDMA

Notes:

(2) Single pore flush time is based on particle tracking simulations conducted using the groundwater flow models developed for each Zone (Appendix H).
(2) Ci is the initial estimated chemical concentration from iso-concentration contour maps (Appendices A through D).
(3) NPV is the number of pore volumes based on the equation NPV = -RIn(Cwt/Ci) where R is the chemical-specific retardation factor and Cwt is the chemical-specific ARAR or

or risk-based criteria. Retardation factors of 2.1, 1.0, and 1.6 were applied for TCE, perchlorate, and NDMA, respectively.
(4) Time Until RAOs are Achieved [years] = single pore flush time x NPV

Perimeter Groundwater OU FS
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Table 6-1: Components of Each Alternative

Alternative

Description

Estimated Number of Wells

Existing
Extraction
Wells

New
Extraction
Wells

Mass
Removal
Wells

Estimated
Flowrate

(gpm)

Estimated
Length of New

Piping (ft)

Z1-1

71-2

Z1-3

Z2-1

72-2

Z2-3

Z3-1

Z3-2

Z3-3

Z4-1

Z4-2

Z4-3

No Action with
Groundwater
Monitoring

Contain and Remediate
Zone 1 Groundwater

Contain, Remediate,
and Remove
Additional Mass from
Zone 1 Groundwater

No Action with
Groundwater
Monitoring

Contain and Remediate
Zone 2 Groundwater

Contain, Remediate,
and Remove
Additional Mass from
Zone 2 Groundwater

No Action with
Groundwater
Monitoring

Contain and Remediate
Zone 3 Groundwater

Contain, Remediate,
and Remove
Additional Mass from
Zone 3 Groundwater

No Action with
Groundwater
Monitoring

Contain and Remediate
Zone 4 Groundwater

Contain, Remediate,
and Remove
Additional Mass from
Zone 4 Groundwater

Perimeter Groundwater OU FS

SR10119607
August 2005

0

11

12

10

0

12

12

0

0

3,560

3,900

1,400

1,550

1,900

2,560

640

670

0

8,100

8,100

9,100

13,700

9,200

9,200

11,600

11,600



Table 6-2: Summary of Estimated Costs

Estimated Estimated Annual  Estimated Annual Estimated
Capital Costs ~ Monitoring Costs O&M Costs 30-year Present
Alternative Description (M ($/year) ($/year) Worth Costs ($M)

Z1-1 No Action with 0 147,000 0 1.9
Groundwater Monitoring

Z1-2 Contain and Remediate 2.2 180,000 720,000 13.4
Zone 1 Groundwater

Z1-3 Contain, Remediate, and 2.2 200,000 870,000 15.5
Remove Additional Mass
from Zone 1
Groundwater

Z2-1 No Action with 0 36,000 0 0.5
Groundwater Monitoring

22-2 Contain and Remediate 4.6 40,000 490,000 11.2
Zone 2 Groundwater

Z2-3 Contain, Remediate, and 5.3 44,000 560,000 12.8
Remove Additional Mass
from Zone 2
Groundwater

Z3-1 No Action with 0 157,000 0 2.0
Groundwater Monitoring

Z3-2 Contain and Remediate 3.9 170,000 990,000 18.3
Zone 3 Groundwater

Z3-3 Contain, Remediate, and 49 170,000 1,370,000 24.0
Remove Additional Mass
from Zone 3
Groundwater

Z4-1 No Action with 0 51,000 0 0.7
Groundwater Monitoring

Z4-2 Contain and Remediate 2.8 60,000 320,000 7.5
Zone 4 Groundwater

Z4-3 Contain, Remediate, and 2.9 60,000 330,000 7.8

Remove Additional Mass
from Zone 4
Groundwater

Perimeter Groundwater OU FS
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Table 6-3: Comparison of Alternatives (Costs, Time Until RAOs Achieved, and Mass Removed)

Estimated Mass Removal
Estimated Estimated Time Non-discounted Estimated Mass Increase Relative to
30-year Present Until RAOs Constant Dollar Removed (Ibs/day) Previous Alternative (%)
Alternative Description Worth Costs (M)  Achieved (years) Costs ($M) TCE  Perchloratet.  NDMA | TCE Perchlorate NDMA

Z1-2 Contain and Remediate $13.4 151 $147 3.6 2.8 0 - - -
Zone 1 Groundwater

Z1-3  Contain, Remediate, and Remove $15.5 124 $142 3.8 4.9 0 4 72 NA
Additional Mass from Zone 1
Groundwater

Z2-2  Contain and Remediate $11.2 232 $167 1.0 1.9 0 - - -
Zone 2 Groundwater

Z2-3 Contain, Remediate, and Remove $12.8 131 $105 15 3.7 0 54 96 NA
Additional Mass from Zone 2
Groundwater

Z3-2  Contain and Remediate $18.3 327 $430 0.8 0.8 0.2 - - -
Zone 3 Groundwater

Z3-3 Contain, Remediate, and Remove $24.0 263 $459 14 1.0 0.5 99 23 102
Additional Mass from Zone 3
Groundwater

Z4-2  Contain and Remediate $7.5 347 $163 0.1 0.07 0.018 - - -
Zone 4 Groundwater

Z4-3 Contain, Remediate, and Remove $7.8 208 $102 0.23 0.09 0.02 127 23 11
Additional Mass from Zone 4
Groundwater

Perimeter Groundwater OU FS
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Table 7-1: Alternative Z1-2 (TCE 0.8) Extraction Well Design and Chemistry Data

Screened
Depth Interval Modeled Chemistry(l) (ug/l) Mass (Ibs/day)
Well ID | Layer | (ft, bgs) | (it, bgs) |[Flow (gpm)] TCE | clo, | NDMA TCE | cClo, | NDMA
Through 10" secondary containment pipeline
4035 C 140 50-123 200 49 210 0 1.2E-01 5.0E-01] 0.00E+00
4325 C 108 72-88 187 91 0 0 2.0E-01 0.0E+00|  0.00E+00
4330 C/D 1545 101-137 290 280 28 0 9.8E-01 9.8E-02| 0.00E+00
4335 D/E 204|  169-184 90 680 22 0 7.4E-01 2.4E-02| 0.00E+00
5020 C 132  82-122 200 100 40 0 2.4E-01 9.6E-02| 0.00E+00
5105 C/D 148  76-136 150 200 1,000 0 3.6E-01 1.8E+00] 0.00E+00
[Flow Subtotal: | 1,117| [  Mass Subtotal: | 2.6E+00]  2.5E+00]  0.00E+00|
[Flow Weighted Average: [ 196| 188| 0.00|
Through 20" pipeline
Z1-C1l C TBD? TBD® 300 25 0 0 9.0E-02 0.0E+00[  0.00E+00
4302 D 201] 166-186 23 34 0 0 9.4E-03 0.0E+00|  0.00E+00
4375 C/D 168 108-148 200 2.7 0 0 6.5E-03 0.0E+00|  0.00E+00
4380 D 228 200-218 40 42 0 0 2.0E-02 0.0E+00|  0.00E+00
4580 D/E 255  196-241 200 110 0 0 2.6E-01 0.0E+00|  0.00E+00
4585 E 341 245-315 297 81 0 0 2.9E-01 0.0E+00|  0.00E+00
4620 E 317| 263-303 280 19 0 0 6.4E-02 0.0E+00|  0.00E+00
Z1-C2 C TBD® TBD® 500 25 0 0 1.5E-01 0.0E+00|  0.00E+00
Z1-C3 C TBD? TBD® 250 5 50 0 1.5E-02 1.5E-01|  0.00E+00
71-D1 D TBD® TBD® 200 25 0 0 6.0E-02 0.0E+00|  0.00E+00
Z1-D2 D TBD? TBD® 306 25 0 0 9.2E-02 0.0E+00[  0.00E+00
Z1-D3 D TBD® TBD® 250 5 50 0 1.5E-02 1.5E-01|  0.00E+00
Z1-E1 E TBD? TBD® 300 5 0 0 1.8E-02 0.0E+00[  0.00E+00
Z1-E2 E TBD® TBD® 350 5 0 0 2.1E-02 0.0E+00|  0.00E+00
[Flow Subtotal: | 3,496| [  Mass Subtotal: | 1] 0 0|
[Flow Weighted Average: [ 27| 7| 0|
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Table 7-1: Alternative Z1-2 (TCE 0.8) Extraction Well Design and Chemistry Data

Existing and Proposed Extraction Wells:
[Total Flow: | 4,613| | Total Mass: | 3.8E+00]  2.8E+00|  0.00E+00|

[Total Flow Weighted Avg: [ 68| 51| 0.00|

Notes:

1. Chemical concentrations for proposed wells are estimated concentrations.

2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.

3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of estimating average
influent concentrations and sizing piping and treatment facilities, the modeled flow rates were used.

Abbreviations:

bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute

Ibs = pounds

NDMA = N-nitrosodimethylamine
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Table 7-2: Alternative Z1-3 (TCE 0.8) Extraction Well Design and Chemistry Data

Screened
Depth |Interval (ft,| Modeled Chemistry™ (ug/l) Mass (Ibs/day)
Well ID_| Layer | (ft, bgs) bgs) |Flow (gpm)| TCE | cClOo, [ NDMA TCE | clo, [ NDMA
Through 10" secondary containment pipeline
4035 C 140] 50-123 200 49 210 0 1.2E-01 5.0E-01] 0.00E+00
4220 D 207| 125-195 192 20 710 0 4.6E-02 1.6E+00]  0.00E+00
4320 D 270 162-228 150 48 220 0 8.7E-02 4.0E-01] 0.00E+00
4325 C 108 72-88 187 91 0 0 2.0E-01 0.0E+00]  0.00E+00
4330 C/D 1545 101-137 290 280 28 0 9.8E-01 9.8E-02] 0.00E+00
4335 D/E 204]  169-184 90 680 22 0 7.4E-01 2.4E-02] 0.00E+00
5020 C 132]  82-122 200 100 40 0 2.4E-01 9.6E-02] 0.00E+00
5105 C/D 148]  76-136 150 200 1,000 0 3.6E-01 1.8E+00]  0.00E+00
[Flow Subtotal: | 1,459| [ Mass Subtotal: | 2.8E+00]  4.6E+00]  0.00E+00]
[Flow Weighted Average: | 158] 260] 0.00|
Through 20" pipeline
Z1-Cl C T8D? T8D? 300 25 0 0 9.0E-02 0.0E+00|  0.00E+00
4302 D 201] 166-186 23 34 0 0 9.4E-03 0.0E+00]  0.00E+00
4375 C/D 168 108-148 200 2.7 0 0 6.5E-03 0.0E+00|  0.00E+00
4380 D 228] 200-218 40 42 0 0 2.0E-02 0.0E+00]  0.00E+00
4580 D/E 255  196-241 200 110 0 0 2.6E-01 0.0E+00|  0.00E+00
4585 E 341 245-315 297 81 0 0 2.9E-01 0.0E+00]  0.00E+00
4620 E 317| 263-303 280 19 0 0 6.4E-02 0.0E+00|  0.00E+00
Z1-C2 C T8D? T8D? 500 25 0 0 1.5E-01 0.0E+00|  0.00E+00
Z1-C3 C T8D? TB8D? 250 5 50 0 1.5E-02 1.5E-01]  0.00E+00
Z1-D1 D T8D? TB8D? 200 25 0 0 6.0E-02 0.0E+00|  0.00E+00
Z1-D2 D TBD? T8D? 306 25 0 0 9.2E-02 0.0E+00|  0.00E+00
Z1-D3 D T8D? TB8D? 250 5 50 0 1.5E-02 1.5E-01]  0.00E+00
Z1-E1 E T8D? TB8D? 300 5 0 0 1.8E-02 0.0E+00|  0.00E+00
Z1-E2 E TBD? T8D? 350 5 0 0 2.1E-02 0.0E+00|  0.00E+00
[Flow Subtotal: [ 3,496 [ Mass Subtotal: | 1] 0| 0|
[Flow Weighted Average: [ 27| 7| 0|
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Table 7-2: Alternative Z1-3 (TCE 0.8) Extraction Well Design and Chemistry Data

Existing and Proposed Extraction Wells:
[Total Flow: [ 4,955| [ Total Mass: [ 3.9E+00]  4.9E+00]  0.00E+00]

[Total Flow Weighted Avg: [ 65| 82| 0.00|

Notes:

1. Chemical concentrations for proposed wells are estimated concentrations.

2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.

3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of estimating average
influent concentrations and sizing piping and treatment facilities, the modeled flow rates were used.

Abbreviations:
bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute
Ibs = pounds
NDMA = N-nitrosodimethylamine
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Table 7-3: Alternative Z2-2 (TCE 0.8) Extraction Well Design and Chemistry Data

Screened
Depth Interval | Modeled Chemistry® (ug/l) Mass (Ibs/day)
Well ID | Layer | (ft,bgs) | (ft, bgs) [Flow (@pm)] TCE | clo, | NDMA TCE | clo, | NDmA
Proposed Extraction Wells:
c1 C TBD® TBD® 500 20 80 0 0.1 0.5 0.00E+00
c2 C TBD® TBD? 500 40 150 0 0.2 0.9| 0.00E+00
c3 C TBD® TBD® 500 120 100 0 0.7 0.6| 0.00E+00
[Flow Subtotal: | 1,500 [ Mass Subtotal: | 1.1] 2.0| 0.00E+00|
[Flow Weighted Average: | 60| 110| 0|
Notes:

1. Chemical concentrations for proposed wells are estimated concentrations.

2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.

3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of estimating average
influent concentrations and sizing piping and treatment facilities, the modeled flow rates were used.

Abbreviations:
bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute
Ibs = pounds
NDMA = N-nitrosodimethylamine
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Table 7-4: Alternative Z2-3 (TCE 0.8) Extraction Well Design and Chemistry Data

Screened
Depth Interval | Modeled Chemistry® (ug/l) Mass (Ibs/day)
wWell ID | Layer | (ft,bgs) | (ft, bgs) [Flow (@pm)] TCE | clo, | NDMA TCE | | NDMA
Existing Extraction Wells:
[ 4420 | ¢ | 175 | 125160 [ 150 | 300| 1,000 0| 0.5] 1.8] 0.00E+00]|
[ Flow Subtotal: | 150| | Mass Subtotal: | 0.5] 1.8] 0.00E+00]|
[Flow Weighted Average: | 300| 1,000 0|
Proposed Extraction Wells:
C1 C TBD? TBD? 500 20 80 0 0.1 0.5| 0.00E+00
C2 C TBD® TBDY 500 40 150 0 0.2 0.9| 0.00E+00
C3 C TBD? TBD? 500 120 100 0 0.7 0.6| 0.00E+00
[Flow Subtotal: | 1,500 [ Mass Subtotal: | 1.1] 2.0| 0.00E+00|
[Flow Weighted Average: | 60| 110| 0|
Existing and Proposed Extraction Wells:
[Total Flow: | 1,650 [ Total Mass: | 1.6] 3.8| 0.000|
[Total Flow Weighted Avg: | 82| 191| 0|

Notes:

1. Chemical concentrations for proposed wells are estimated concentrations.

2. Total depths and screened intervals for proposed extraction wells will be determined during well construction.
3. Actual flow data for proposed wells may be adjusted based on aquifer test data. For purposes of estimating average
influent concentrations and sizing piping and treatment facilities, the modeled flow rates were used.
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Table 7-4: Alternative Z2-3 (TCE 0.8) Extraction Well Design and Chemistry Data

Abbreviations:

bgs = below ground surface
ClO, = Perchlorate

gpm = gallons per minute

Ibs = pounds

NDMA = N-nitrosodimethylamine

Perimeter Groundwater OU FS
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Table 7-5: Estimated Time Until RAOs are Achieved Calculations (0.8 ug/L TCE Cleanup Level)

Single Pore | TCE @ Cwt=0.8 ug/L | Perchlorate @ Cwt=4 ug/L | NDMA @ Cwt =0.0017 ug/L | Longest Time Chemical
Flowpath Layer Flush Time . . . . . Until RAOs .
(D) (yrs) NPV(3) Time (yrs)(4)] Ci NPV  Time (yrs) Ci NPV Time (yrs) Achieved Driver
Alternative Z1-2
Source Area to Downgradient Wells Layer C 24 10.1 243 60 2.7 65 - - - 243 TCE
Layer D 24 10.1 243 60 2.7 65 - - - 243 TCE
Layer E 24 10.1 243 60 2.7 65 - - - 243 TCE
Alternative Z1-3
Source to GET D Layer C 8 135 108 600 5.0 40 - - - 108 TCE
Layer D 8 135 108 60 2.7 22 - - - 108 TCE
Layer E 8 10.1 81 60 2.7 22 - - - 81 TCE
GET D to to Downgradient Wells Layer C 16 10.1 162 60 2.7 43 - - - 162 TCE
Layer D 16 11.6 186 60 2.7 43 - - - 186 TCE
Layer E 16 10.1 162 60 2.7 43 - - - 162 TCE
Alternative Z2-2
Source Area to Downgradient Wells Layer B 24 135 324 3000 6.6 159 - - - 324 TCE
Layer C 24 135 324 3000 6.6 159 - - - 324 TCE
Alternative Z2-3
Source Area to Mass Removal Well Layer B 6 135 81 6000 7.3 44 - - - 81 TCE
Layer C 6 15.0 90 6000 7.3 44 - - - 90 TCE
Mass Removal Wells Layer B 16 12.1 193 600 5.0 80 - - - 193 TCE
to Downgradient Wells Layer C 16 10.1 162 200 3.9 63 - - - 162 TCE

Notes:

(1) Single pore flush time is based on particle tracking simulations conducted using the groundwater flow models developed for each Zone (Appendix H).

(2) Ci is the initial estimated chemical concentration from iso-concentration contour maps (Appendices A through D).

(3) NPV is the number of pore volumes based on the equation NPV = -RIn(Cwt/Ci) where R is the chemical-specific retardation factor and Cwt is the chemical-specific ARAR or
or risk-based criteria. Retardation factors of 2.1, 1.0, and 1.6 were applied for TCE, perchlorate, and NDMA, respectively.

(4) Time Until RAOs are Achieved [years] = single pore flush time x NPV
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Table 7-6: Comparison of Alternatives using MCL versus Alternatives using PHG as TCE Cleanup Level

TCE Estimated Flowrate TCE Mass Removal Time Until RAOs Achieved 30-year Present Worth Costs Non-discounted Constant Dollar Costs
Cleanup| Total |Percent Increase| Estimated Mass | Percent Increase | Estimated Time| Percent Increase | Estimated 30 yr| Percent Increase Percent Increase
Level |Flowrate| if TCE Cleanup Removed if TCE Cleanup | Until RAOs | if TCE Cleanup | Present Worth | if TCE Cleanup Estimated if TCE Cleanup
Alternative  Description (ug/L) | (gpm) | Goal is 0.8 ug/L (Ibs/day) Goal is 0.8 ug/L | Achieved (yrs) | Goal is 0.8 ug/L | Costs ($M) | Goal is 0.8 ug/L Costs ($) Goal is 0.8 ug/L
Z1-2 Contain and Remediate 5 3,560 36 151 $13.4 $147
Zone 1 Groundwater
Z1-2 (TCE 0.8) 0.8 4,610 29% 3.8 6% 243 61% $16.5 23% $273 86%
Z1-3 Contain, Remediate, and Remove 5 3,900 3.8 124 $15.5 $142
Additional Mass from Zone 1
Groundwater
Z1-3(TCE 0.8) 0.8 4,960 27% 3.9 3% 186 50% $18.6 20% $240 69%
Z2-2 Contain Zone 2 Groundwater 5 1,400 1.0 232 $11.2 $167
Z2-2 (TCE 0.8) 0.8 1,500 7% 11 10% 324 40% $12.2 9% $250 50%
Z2-3 Contain, Remediate, and Remove 5 1,550 15 131 $12.8 $105
Additional Mass from Zone 2
Groundwater
Z2-3 (TCE 0.8) 0.8 1,650 6% 1.6 7% 193 47% $13.3 4% $164 56%
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