TABLE 2-1
RISK AND HAZARD INDEX SUMMARY
BY RECEPTOR AND PATHWAY
Del Amo Superfund Site
Soil and NAPL Feasibility Study

EAPCs in Risk / Hazard Index Groups
Using Reasonable Maximum Exposures
Receptor Pathway P M
Risk <10° 10° < Risk £ 5x10° | 5x10° < Risks 10 Risk >10
and HI £1 and HI £1 and HI £1 and/or HI >1
1,5,8,9,10,14,17,18, | 3,4,6,7,11,12, 13,
19, 20, 21, 22, 25, 26, 15, 23, 24*, 28, 29, 2, 16*
Outdoor Soil | 27, 31, 37 30, 32, 33, 34, 35, 36
(17 of 37) (18 of 37) (2 of 37) (0 of 37)
Commercial
Worker 1,2,3,4*,8,9,10, 12, 5,6,7, 11, 15",
13, 14,17, 18, 19, 21, 20**, 24, 33**, 34**, 23* 16*
Indoor Air 22, 25**, 26, 27**, 28, 29, | 35
(Tier 1/Tier 2 | 30, 31, 32, 36, 37
Modeling)
(25 of 37) (10 of 37) (1 of 37) (1 of 37)
1,18, 19, 20, 21,22, 25, | 3,4,5,8,9, 12,13, 6,7,11, 24, 35 2,10, 14, 16,
.| 26, 27, 31, 37 15, 17, 30, 32, 33, 36 23, 28, 29, 34
Outdoor Soil
Future (11 of 37) (13 of 37) (5 of 37) (8 of 37)
Hypothetical
Resident
. 1,2, 3,4**,10, 12, 13, 8,9, 17,19, 20**, 22, 5,6, 7, 15%**,
Indoor Air o *k *k *x
(Tier 1/Tier 2 14, 18, 21, 26, 29, 30, 25** 27**, 33**, 34 11 16, 23, 24, 28,
. 31**, 32, 36, 37 35
Modeling)
(17 of 37) (10 of 37) (1 of 37) (9 of 37)
1,2,3,4,5,6,7,8,9,
10, 11, 12, 13, 14, 15,
17,18, 19, 20, 21, 22, 16, 23
Trench Outdoor Soil 24, 25, 26, 27, 28, 29,
Worker 30, 31, 32, 33, 34, 35,
36, 37
(35 of 37) (2 of 37) (0 of 37) (0 of 37)
Note: Risk/hazard groups based on modeling of shallow soil/soil gas except as indicated otherwise

The risk at this parcel is driven by elevated detection limits. Risk would decrease to less than 5 x 107 if the
* exposure point concentration was calculated using the maximum detected concentrations rather than 1/2
the detection limit for the risk-driving COPCs

= The indoor air risk/hazard value for this EAPC is based on modeling of groundwater data

=+ 1he indoor air risk/hazard value for this EAPC is based on modeling of deep soil data
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TABLE 2-2

RISK AND HAZARD INDEX SUMMARY BY EAPC
DEL AMO SOIL AND NAPL FS

10

10° < Risk < 5x10 10° < Risk < 5x10° 5x10™° < Risk < 10* [ 5x10® < Risk < 10™
" and HI <1 and HI <1 and HI <1 and HI <1
10° < Risk < 5x10™ 10® < Risk < 5x10™°
12 and HI <1 and HI <1
13 10° < Risk < 5x10™ 10® < Risk < 5x10™°

and HI <1 and HI <1

14

10 < Risk < 5x10" 10” < Risk < 5x10°
and HI < 1*** and HI <1

107 < Risk < 5x10°
15 and HI <1

5x10™ < Risk < 10™
16 and HI < 1*

17

18

10™ < Risk < 5x10°

19 and HI <1

Risk and Hazard Index Group Using Reasonable Maximum Exposure
EAPC Commercial Worker Future Hypothetical Resident Trench Worker
Outdoor Soil Indoor Air Outdoor Soil Indoor Air Outdoor Soil

1 |

5x10™ < Risk < 10™
2 and HI < 1

10° < Risk < 5x10™° 10° < Risk < 5x10
3 and HI < 1 and Hi <1

10° < Risk < 5x10™° 10° < Risk < 5x10
4 and HI < 1 and HI < 1

10" < Risk < 5x10° 10° < Risk < 5x10

S and HI <1 and HI < 1

10° < Risk < 5x10° 10° < Risk < 5x10° | 5x10™ < Risk < 10™
6 and HI <1 and HI <1 and HI < 1

10° < Risk < 5x10™ 10° < Risk < 5x10° | 5x10™ < Risk < 10™
7 and HI <1 and HI <1 and HI < 1

10° < Risk < 5x10° | 10° < Risk < 5x10°
8 and HI <1 and HI <1
10° < Risk < 5x10° | 10° < Risk < 5x10™

9 and HI <1 and HI <1

10 < Risk < 5x10~ 10 < Risk < 5x10"
and HI <1 and HI <1

10™<Risk<5x10"
and HI <1

10° < Risk < 5x10™
and HI <1

10™ < Risk =< 5x10°
and HI < 1**

20
21

22

10 < Risk < 5x10° 5x107° < Risk < 10~
23 and Hi < 1 and HI < 1*

10° < Risk < 5x10™ 10° < Risk < 5x10®° | 5x10° < Risk < 10~
24 and HI <1 and HI < 1 and HI <1
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TABLE 2-2
RISK AND HAZARD INDEX SUMMARY BY EAPC
Del Amo Superfund Site
Soil and NAPL Feasibility Study

Risk and Hazard Index Group Using Reasonable Maximum Exposure

EAPC Commercial Worker Future Hypothetical Resident Trench Worker
Outdoor Soil Indoor Air Outdoor Soil Indoor Air Outdoor Soil
10° < Risk < 5x10°
and HI <1

10™ < Risk = 5x10°

27 and Hl <1

107 < Risk < 5x10°
28 and Hl <1

10° < Risk < 5x10™
29 and Hl <1

10° < Risk < 5x10™
30 and Hl <1

10™ < Risk = 5x10° 10™ < Risk < 5x10°

32 and Hl <1 and HI <1

10° < Risk < 5x10™ 10°° < Risk < 5x10 10° < Risk < 5x10° | 10° < Risk < 5x10°
33 and Hl <1 and HI < 1% and HI <1 and HI <1

10° < Risk < 5x10™ 10° < Risk < 5x10™ 10° < Risk < 5x10™
34 and Hl <1 and HI < 1% and HI <1

10° < Risk < 5x10™ 10° < Risk < 5x10®° | 5x10® < Risk < 10™
35 and Hl <1 and HI <1 and HI <1

10° < Risk < 5x10™ 10° < Risk < 5x10™°
36 and Hl <1 and HI <1

Legend
Risk < 10°and HI < 1
10° < Risk < 5x10°and HI < 1
5x10°< Risk < 10*and HI < 1
Risk >10™ and/or HI >1

Note: Risk/hazard groups based on modeling of shallow soil/soil gas except as indicated otherwise
* Calculated risk value is suspect due to elevated detection limits for risk-driving chemicals. Risk would
decrease to less than 5 x 107 if if the exposure point concentration was calculated using maximum
detected concentrations rather than 1/2 the detection limit for the risk-driving COPCs.

** Indoor air risk at this parcel based on modeling of vapor transport from groundwater

*** Indoor air risk at this parcel based on modeling of vapor transport from deep soil
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TABLE 3-1

COMMERCIAL WORKER EXPOSURE SCENARIO

DEL AMO SOIL AND NAPL FS

RECALCULATED RISK AND HAZARD FOR PARCELS IMPACTED BY ELEVATED DLs

Risk- Chemical-
EAPC Exposure Cancer Hazard Drivin Specific
No.2 Medium Risk Index 'ng Cancer
Chemicals .
Risk
Original BRA Risk Estimate
Outdoor Shallow Soil < 1E-06 <1 - --
5 Indoor Air/Tiers 1+2 - Shallow 2E-06 <1 Tetrachloroethene 1.1E-06
Re-calculating Risk after Deleting Elevated DLs'
Outdoor Shallow Soil < 1E-06 <1 -- -
Indoor Air/Tiers 1+2 - Shallow < 1E-06 <1 Benzene® < 1.0E-06
Original BRA Risk Estimate
Arsenic 5.9E-06
Outdoor Shallow Soil 9E-06 <1
Benzo(a)pyrene 1.6E-06
7 Indoor Air/Tiers 1+2 - Shallow 2E-06 1 Tetrachloroethene 1.6E-06
Re-calculating Risk after Deleting Elevated DLs’
Outdoor Shallow Soil 7E-06 <1 Arsenic 5.9E-06
Indoor Air/Tiers 1+2 - Shallow < 1E-06 1 -- -
Original BRA Risk Estimate
4,4'-DDT 1.1E-06
Benzo(a)pyrene 5.8E-05
Dibenzo(a,h)anthracene 3.9E-05
Outdoor Shallow Soil 1E-04 <1
N-Nitrosodiphenylamine 1.5E-06
Tetrachloroethene 6.0E-06
Benzene 1.1E-05
16 Benzene 1.2E-05
Chloroform 2.0E-04
Indoor Air/Tiers 1+2 - Shallow 4E-04 3
Tetrachloroethene 1.8E-04
Trichloroethene 3.7E-05
Re-calculating Risk after Deleting Elevated DLs’
4,4'-DDT 1.1E-06
QOutdoor Shallow Soil 3E-06 <1
N-Nitrosodiphenylamine 1.5E-06
Tetrachloroethene 5.5E-06
Indoor Air/Tiers 1+2 - Shallow 9E-06 <1
Trichloroethene 3.4E-06
Original BRA Risk Estimate
Outdoor Shallow Soil 2E-05 <1 Benzene 1.3E-05
Benzene 1.5E-05
Chloroform 3.9E-05
Indoor Air/Tiers 1+2 - Shallow 1E-04 <1
o3 Tetrachloroethene 4.5E-05
Trichloroethene 9.0E-06
Re-calculating Risk after Deleting Elevated DLs"
Outdoor Shallow Soil 1E-05 <1 Benzene 1.3E-05
Benzene 1.5E-05
Indoor Air/Tiers 1+2 - Shallow 2E-05 <1
Tetrachloroethene 1.2E-06
T3-1 Summary of Recalc risk by RAGS vs BRA 7-16-07_alt.xls
Del Amo Superfund Site Page 10of2 July 13, 2007



TABLE 3-1
RECALCULATED RISK AND HAZARD FOR PARCELS IMPACTED BY ELEVATED DLs
COMMERCIAL WORKER EXPOSURE SCENARIO

DEL AMO SOIL AND NAPL FS

Risk- Chemical-
EAPC Exposure Cancer Hazard Drivin Specific
No.2 Medium Risk Index ng Cancer
Chemicals R
Risk
Original BRA Risk Estimate
Outdoor Shallow Soil 4E-05 <1 Benzo(a)pyrene 3.9E-05
Benzene 1.3E-06
" Indoor Air/Tiers 1+2 - Shallow 5E-05 <1 Tetrachloroethene 3.7E-05
Trichloroethene 7.5E-06
Re-calculating Risk after Deleting Elevated DLs’
Outdoor Shallow Soil < 1E-06 <1 -- -
Indoor Air/Tiers 1+2 - Shallow < 1E-06 <1 -- -
Original BRA Risk Estimate

Benzo(a)anthracene 3.0E-06
Benzo(a)pyrene 2.0E-05

Outdoor Shallow Soil 3E-05 <1
Benzo(k)fluoranthene 1.1E-06
Benzene 1.7E-06
Benzene 1.9E-06

Indoor Air/Tiers 1+2 - Shallow 8E-06 <1
35 Tetrachloroethene 5.8E-06

Re-calculating Risk after Deleting Elevated DLs'

Benzo(a)anthracene 3.0E-06
Benzo(a)pyrene 2.0E-05

Outdoor Shallow Soil 3E-05 <1
Benzo(k)fluoranthene 1.1E-06
Benzene 1.7E-06
Indoor Air/Tiers 1+2 - Shallow 2E-06 <1 Benzene 1.9E-06

NOTES

1) Risk recalculated using the method described in the Risk Assessment Guidance for Superfund (RAGS Pt D, Chap 5) that involves deleting the
samples that were impacted by elevated DLs from the dataset for that EAPC and recalculating the EPC. The procedure used here involved
deleting all non-detect samples that satisfied the following criterion (1/2*DL>max), where 1/2*DL is greater than the maximum observed for any

particular chemical.

2) The EAPCs selected for the risk recalculation were those EAPCs in the BRA that had risk-driving chemicals that were impacted by elevated
DLs and were identified in Table 23 of the BRA.

3) For EAPC 5, chemical-specific risk is provided for benzene even though its risk contribution is less than the threshold 1E-06 because the actual

value (9E-07) is very close to the threshold.

--" No risk driving chemicals

T3-1 Summary of Recalc risk by RAGS vs BRA 7-16-07_alt.xls
Del Amo Superfund Site

Page 2 of 2
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TABLE 3-2
PARCEL GROUPING BY RISK RANGE
DEL AMO SOIL AND NAPL FS

Grou PARCEL NUMBERS/EAPCs
P Risk Range
4l ISk Rang Subgroup A Subgroup B
Non-VOCs (primary) VOCs (primary)
(CR>5x10" or HI>1 com) and
5 5 7351-031-020 (EAPC 2) -
(RR>5x107 or HI>1 res)
7351-033-024 (EAPC 7) 7351-033-017 (EAPC 5)
7351-033-030 (EAPC 10) @ 7351-033-022 (EAPC 6)
(CR<5x10° and HI<1 com) and 7351-033-009 (EAPC 14) 7351-033-034 (EAPC 11)
4 - 5 7351-034-070 (EAPC 29) 7351-033-900 (EAPC 15)
(RR>5x107 or HI>1 res) 7351-034-901 (EAPC 34) 7351-034-015/-050/-056 (EAPC 16)
7351-034-069 (EAPC 28) 7351-034-057 (EAPC 23)
Magellan Drive (EAPC 35)
7351-031-031 (EAPC 3) 7351-033-026 (EAPC 8)
P 7351-031-007 (EAPC 4) 7351-033-027 (EAPC 9)
(CR<5x10" and HI<I com) and 7351-033-040 (EAPC 12) @ 7351-034-039 (EAPC 17)
3 (5x10°>RR>1x10° and HI<1 7351-033-045 (EAPC 13) 7351-034-043 (EAPC 19)
res) 7351-034-072 (EAPC 30) 7351-034-045 (EAPC 20)
7351-034-076 (EAPC 32) 7351-034-052 (EAPC 22)
Pacific Gateway North (EAPC 36) 7351-034-058 (EAPC 24)
7351-034-803 (EAPC 33)
7351-031-018 (EAPC 1) 7351-034-041 (EAPC 18)  7351-034-047 (EAPC 21)  7351-034-066 (EAPC 25)
) (CR<1x10° and HI<1 com) and | 7351-034-067 (EAPC 26) ~ 7351-034-068 (EAPC 27) ~ 7351-034-073 (EAPC 31)  Pacific Gateway South (EAPC 37)
(RR<1x10 and HI<I res) [Non-EAPC parcels]
7351-034-800 7351-034-065 7351-033-031 7351-031-029 7351-034-074 7351-033-020
7351-031-027 7351-031-028 7351-031-030 7351-031-017 7351-031-008 7351-031-021
7351-031-012 7351-034-079 7351-034-080 7351-034-021 7351-034-023 7351-034-075
1 Non-EAPC parcels/Streets 7351-034-064 7351-034-024 7351-034-025 7351-034-063 7351-034-062 7351-034-049
7351-034-061 7351-033-023 7351-033-015 7351-033-039 7351-034-804
Francisco Street  Knox Street Vermont Avenue
NOTES

1. Parcel grouping is presented as Groups 5 down to 1 in order of decreasing risk in accordance with the ICs layering memorandum (December 16, 2005). However, some parcels had
revised risk estimates to account for the influence of elevated DLs (e.g. EAPCs 23 and 24 were moved down one Group). Also, the parcel groups have been further divided into
subgroups A and B based on risk-driving contaminant types, except for Groups 2 and 1 because all parcels in these groups have risk less than 1x10°.

2. Parcels 7351-033-030 (EAPC 10) and 7351-033-040 (EAPC 12) were subdivided recently into 14 parcels and 2 parcels respectively.

T3-2 Parcel grouping by risk 7-30-08.doc

Del Amo Superfund Site July 15, 2008



TABLE 3-3
SELECTED REPRESENTATIVE EAPCs AND ASSOCIATED RISK SUMMARY
DEL AMO SOIL AND NAPL FS

. Commercial Worker Risk Residential Risk
Group Representative Media - —
EAPC or Parcel Cancer Risk | 22a1d Risk-Driving Chemicals Chemical Specific | .o pigk | Hazard
Index Cancer Risk Index
Benzo(a)pyrene 1.0E-04
Indeno(1,2,3-c,d)pyrene 1.5E-05
. Benzo(b)fluoranthene 7.8E-06
Outdoor Shallow Soil 1.E-04 <1 5.E-04 1
5A 2 Benzo(k)fluoranthene 3.8E-06
Benzo(a)anthracene 1.9E-06
Arsenic 6.8E-06
Indoor Air/Tiers 1+2 - Shallow - - - @ - - -
Outdoor Shallow Soil 7.E-06 <1 Arsenic 5.9E-06 7.E-05 1
4A 7 ®) 1E-06
Indoor Air/Tiers 1+2 - Shallow <1E-06 1 Benzene = 2.E-05 30
1,2,4-TMB, |-PB, I-PT® -
. 4,4'-DDT 1.1E-06
Outdoor Shallow Soil 3.E-06 <1 2.E-05 6
16 N-Nitrosodiphenylamine 1.5E-06
Lo Tetrachloroethene 5.5E-06
Indoor Air/Tiers 1+2 - Shallow 9.E-06 <1 4.E-04 10
Trichloroethene 3.4E-06
4B Outdoor Shallow Soil 1.E-05 <1 Benzene 1.3E-05 8.E-04 6
23 B 1.5E-05
Indoor Air/Tiers 142 - Shallow 2.E-05 <1 enzene 2.E-03 8
Tetrachloroethene 1.2E-06
Outdoor Shallow Soil <1.E-06 <1 - - 2.E-05 <1
5 L Benzene 8.7E-07
Indoor Air/Tiers 1+2 - Shallow <1.E-06 <1 4.E-05 9
1,2,4-TMB, Cyclohexane® -
3A 32 Outdoor Shallow Soil 7.E-06 - Benzo(a)pyrene 7.0E-06 2.E-05 -
Indoor Air/Tiers 1+2 - Shallow <1E-06 <1 - - -- --
3B 9 Outdoor Shallow Soil 1.E-06 <1 Benzene 1.2E-06 1.E-05 <1
Indoor Air/Tiers 1+2 - Shallow 1.E-06 <1 Benzene 1.4E-06 3.E-05 <1
2 21 Indoor Air/Tiers 1+2 - Shallow <1E-06 <1 - - <1E-06 <1
1 APN 7351-031-017 -- - - - - - -
NOTES
(a) " -- " not applicable; no COPCs selected for specified medium; no risk driving chemicals
b) Benzene is included as a secondary RDC because it contributes to RR>1E-06.
(c) 1,2,4-TMB, |-PB and |-PT are the main contributors to Hl,s (indoor air) of 30 and hence are included as secondary RDCs.
(d) 1,2,4-TMB and cyclohexane are the main contributors to Hl (indoor air) of 9 and hence are included as secondary RDCs.

Revised T3-3 Representative Parcels and Associated Risks_9-09-09 September 9, 2009

Del Amo Superfund Site



TABLE 3-4

RISK SUMMARY BY PARCEL GROUPS
IDENTIFICATION OF PRIMARY AND SECONDARY RISK DRIVING CHEMICALS FOR FS EVALUATION
DEL AMO SOIL AND NAPL FS

Risk Range Primary Commercial Residential Secondary Commercial NAPL
Group # (Contaminant type) Parcel #s EAPCH Risk Driving Chemical (1) Pthwy CR Hicom | RR | Hires Risk Driving Chemical © Pathway | g | Hicom | Source Area
(CR>5E-05 or HI com >1) and
5A (RR>5E-05 or HI res >1)
Indeno(1,2,3-cd)pyrene oS 2.E-05
Benzo(b)fluoranthene [e] 8.E-06
Benzo(k)fluoranthene [e] 4.E-06
non-VOCs in OS 7351-031-020 2 Benzo(a)pyrene oS 1.E-04 <1 5.E-04 1 Benzo(a)anthracene (oS} 2.E-06
Arsenic [0S} 7.E-06 <1 -
(CR<5E-05 and HI com £1) and
4A (RR>5E-05 or HIl res >1)
B(a)P [e] <1.E-06 <1
non-VOCs in OS + some VOCs 7351-033-024 7 Arsenic 0s 7.E-06 <1 7.E-05 1 Benzene, 1,2,4-TMB, |-PB, I-PT @ IA <1E-06 1 -
7351-033-030 10 Copper 0s <1E-06 <1 <1E-06 3 ** 1A <1.E-06 <1 -
7351-033-009 14 Copper 0s <1E-06 1 <1E-06 10 ** 1A <1.E-06 <1 -
7351-034-070 29 Arsenic 0s 2.E-05 <1 8.E-05 2 - - - - -
7351-034-901 34 Arsenic 0s 2.E-05 <1 9.E-05 2 Benzene IA-GW 7.E-06 <1 -
Thallium [e] <1.E-06 <1
7351-034-069 28 B(a)P 0s 8.E-06 <1 9.E-05 2 PCE 1A <1.E-06 <1 SA4
B(a)A, B(k)F [e] 4.E-06 <1
Magellan Dr 35 B(a)P oS 3.E-05 <1 1.E-04 <1 Benzene 1A 2.E-06 <1 --
4B VOCs in IA/OS + some non-VOCs 7351-033-017 5 Benzene 1A 9.E-07 <1 4.E-05 9 1,2,4-TMB, Cyclohexane 1A - <1 SA12
7351-033-022 6 Benzene 1A 4.E-06 <1 2.E-04 <1 Benzene (6] 3.E-06 <1 SA11
Benzene [e] 6.E-06
7351-033-034 1 Benzene 1A 7.E-06 <1 1.E-04 <1 Arsenic oS 9.E-06 <1 --
7351-033-900 15 Benzene 1A 3.E-05 <1 5.E-04 1 Benzene [e] 4.E-06 <1 SA11
7351-034-015, -050, -056 16 PCE, TCE 1A 9.E-06 <1 4.E-04 10 4,4'-DDT, NDPA oS 3.E-06 <1 SA2, SA3
7351-034-057 23 Benzene 1A 2E-05 <1 2.E-03 8 PCE 1A 1.E-06 <1 SA3, SA6
(CR<5E-05 and HI com £1) and
3A (1E-06<RR<5E-05 and Hl res <1)
non-VOCs in OS + some VOCs 7351-031-031 3 Arsenic (o) 4.E-06 <1 3.E-05 <1 PCBs (6] <1E-06 <1 --
7351-033-040 12 Arsenic oS 9.E-06 <1 4.E-05 <1 ** 1A <1.E-06 <1 -
7351-033-045 13 Arsenic 0s 1.E-05 <1 5.E-05 1 ** 1A <1.E-06 <1 -
7351-031-007 4 B(a)P 0s 3.E-06 <1 1.E-05 <1 ** 1A <1.E-06 <1 SA1
7351-034-072 30 B(a)P 0s 3.E-06 <1 9.E-06 <1 > 1A <1.E-06 <1 -
7351-034-076 32 B(a)P oS 7.E-06 - 2.E-05 - ** 1A <1.E-06 <1 -
Pacific Gateway N 36 B(a)P oS 2.E-06 <1 6.E-06 <1 ** 1A <1.E-06 <1 -
3B VOCs in IA/OS + some non-VOCs 7351-033-026 8 Benzene 1A <1E-06 <1 6.E-06 <1 Benzene (6] <1.E-06 <1 --
7351-033-027 9 Benzene 1A 1.E-06 <1 3.E-05 <1 Benzene [e] 1.E-06 <1 SA11
7351-034-039 17 Benzene 1A 1.E-06 <1 2.E-05 <1 Benzene (¢S] 9.E-07 <1 -
7351-034-045 20 Benzene IA-GW 2.E-06 <1 1.E-05 <1 ** (¢S] <1.E-06 - -
7351-034-058 24 ** 1A <1E-06 <1 <1E-06 <1 ** [e] <1E-06 <1 SA9
7351-034-043 19 PCE 1A <1E-06 <1 4.E-06 <1 ** [e] <1.E-06 - -
7351-034-052 22 TCE 1A <1E-06 <1 2.E-06 <1 ** [e] <1.E-06 <1 SA7
7351-034-803 33 PCE IA-GW 2.E-06 <1 1.E-05 <1 B(a)P 0OS 2.E-06 -- --
(CR<1E-06 and HI com £1) and
2 (RR<1E-06 and HI res <1)
7351-031-018 1 ** 0s <1E-06 - <1E-06 <1 ** 1A <1E-06 <1 -
7351-034-041 18 - 0s - - - - ** 1A <1E-06 <1 SA5
7351-034-047 21 - 0s - - - - ** 1A <1E-06 <1 SA8
7351-034-066 25 - 0s - - - - ** IA-GW 1.E-06 <1 -
7351-034-067 26 - 0s - - - - ** 1A <1E-06 <1 -
7351-034-068 27 - 0s - - - - - - - - -
7351-034-073 31 - 0s - - - - ** 1A <1E-06 <1 -
Pacific Gateway S 37 ** 0s <1E-06 - <1E-06 <1 ** 1A <1E-06 <1 -
7351-031-029 - -
7351-033-020 - -
7351-033-031 - -
7351-034-065 - -
7351-034-074 - -
7351-034-800 - -
Notes: Risk summary table presents data from the BRA and includes the revised risk estimates 1) Lists chemicals that are primary and secondary RDCs that contribute to a Group 3 risk range or higher;
EAPCs with revised risk estimates are identified by yellow highlights (2) 1,2,4-TMB, |-PB and |-PT are secondary RDCs because they contribute to make Hl .(indoor air) equal to 30;
EAPC 9  Blue bold text shows representative EAPCs in each group 3) 1,2,4-TMB and cyclohexane contribute to HI s (indoor air) of 9 but do not contribute to cancer risk.
Group 1 parcels are not included in this table because these parcels were not evaluated in the BRA. - Not applicable; no COPCs selected for specified medium; no listed source areas;
OS = Outdoor soil; IA = Indoor air; IA-GW - Indoor air risk from modeling based on groundwater concentrations w* No RDC contributing to CR at greater than 1E-06 or HI greater than 1.

Revised T3-4_Parcel_Risk_Summary_9-8-09
Del Amo Superfund Site September 8, 2009



TABLE 3-5

DEL AMO SOIL AND NAPL FS

LIST OF NAPL OR GROUNDWATER CONTAMINATION SOURCE AREAS

SOURCE

SOURCE PARCEL NO. PRIMARY
AREA TYPE ASgA (EAPC #) CONTAMINANTS COMMENTS
SA3 7351-034-056 (EAPC 16) Benzene LNAPL observed in one or more wells (MW-20)
NAPL 7351-034-057 (EAPC 23)
Accumulation 7351-033-017 (EAPC 5) Benzene, Toluene, LNAPL observed in one or more temporary wells
SA12 Ethylbenzene, Xylene,
Styrene, TPH(C6-C23)
SAG 7351-034-057 (EAPC 23) Benzene, Ethylbenzene Res_idual LNAPL based on Jar testing or Dean-Stark
Residual testl_ng -
NAPL 7351-033-022 (EAPC 6) Benzene Residual LNAPL based on Jar testing or Dean-Stark
SAll 7351-033-027 (EAPC 9) testing
7351-033-900 (EAPC 15)
SA4 7351-034-069 (EAPC 28) Benzene, Cyclohexane | Potential presence of LNAPL based on dissolved-phase
groundwater concentrations
NAPL SA7 7351-034-052 (EAPC 22) Benzene, Ethylbenzene | Potential presence of I__NAPL based on dissolved-phase
potentially ground_water concentrations .
present SA8 7351-034-047 (EAPC 21) Benzene, Ethylbenzene | Potential presence of LNAPL based on dissolved-phase
groundwater concentrations
SA9 7351-034-058 (EAPC 24) Benzene, Toluene Potential presence of LNAPL based on dissolved-phase
groundwater concentrations
SA2 7351-034-015 (EAPC 16) TCE, PCE Potential offsite contamination sources to the West
7351-034-056 (EAPC 16)
Other source SAS 7351-034-041 (EAPC 18) BTEX, Styrene NAPL unlikely (Evaluate as soil contamination area)
areas
SAL 7351-031-007 (EAPC 4) Cyclohexane NAPL unlikely; Dissolved-phase concentrations are low

and decreasing

T3-5 List of Groundwater Contamination Source Areas_4-17-08

Del Amo Superfund Site

April 17,2008




REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS
DEL AMO SOILS AND NAPL OPERABLE UNIT

TABLE 4-1

DEL AMO SOIL AND NAPL FS
Page 1 of 4

ENVIRONMENTAL
MEDIA

CONTAMINANTS

EXPOSURE ROUTES

RECEPTORS

REMEDIAL ACTION OBJECTIVES

RISK RANGE

GENERAL RESPONSE ACTIONS TO BE CONSIDERED DURING FS

Surface Soill
(0-1 ft bgs)

PAHs, Metals, PCBs from
Rubber Plant

Inhalation (dust),
Ingestion,
Dermal Contact

Present :
Commercial Worker

Prevent dust inhalation, soil ingestion,
and dermal contact of any exposed
surface soils contaminated above action
levels applicable to current land uses.

Acceptable

No action.

Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to surface soil contamination that apply to
portions or all of the site.

Marginal or
Unacceptable

Implement institutional controls (fencing, warning/information signs
or notices, other) to restrict access to areas of contaminated
surface soil.

Isolate contaminated soil with a physical barrier (landscaping,
artificial cover or cap).

Remove contaminants or contaminated soil; replace with clean soil.
Monitor for remedy effectiveness/compliance.

Future :
Trench Worker
Resident

Prevent dust inhalation, soil ingestion,
and dermal contact at identified areas of
the Site, in the event of construction
activity or a change in land use.

Acceptable

No action.

Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to surface soil contamination that apply to
the site as a whole.

Marginal or
Unacceptable

Implement institutional control measures to notify stakeholders,
control construction activities, and restrict/prohibit residential
development in areas of known or suspected contaminated surface
soil.

Isolate contaminated soil with a physical barrier (landscaping,
artificial cover or cap).

Remove contaminants or contaminated soil; replace with clean soil.
Monitor for remedy effectiveness/compliance.

Surface (0-1 ft bgs)
And Shallow Soil
(1-15 ft bgs)

VOCs from Rubber Plant

Inhalation (Outdoor Air),
Ingestion,
Dermal Contact

Present :
Commercial Worker

Prevent inhalation of VOCs in outdoor
air above action levels; prevent ingestion
and/or dermal contact with shallow soil
contaminated with VOCs above action
levels applicable to current land uses.

Acceptable

No action.

Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to shallow soil contamination that apply to
the site as a whole.

Marginal or
Unacceptable

Implement institutional controls (fencing, warning/information signs
or notices, other) to restrict access to outdoor contaminated areas.
Isolate contaminants with physical barrier (vapor barrier, cover or
cap).

Remove contaminants or contaminated soil; replace with clean soil.
Monitor for remedy effectiveness/compliance.

Future :
Trench Worker
Resident

Prevent dust and VOC inhalation, soil
ingestion, and dermal contact at
identified areas of the Site, in the event
of construction activity or a change in
land use.

Acceptable

No action.

Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to shallow soil contamination that apply to
the site as a whole.

Marginal or
Unacceptable

Implement institutional controls to notify stakeholders, control
construction activities, and restrict/prohibit residential development
in areas of known or suspected contaminated shallow soil.

Isolate contaminants with physical barrier (vapor barrier, cover or
cap).

Remove contaminants or contaminated soil; replace with clean soil.
Monitor for remedy effectiveness/compliance.

T4-1 RAO-GRA Table
Del Amo Superfund Site

June 14, 2007




REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS
DEL AMO SOILS AND NAPL OPERABLE UNIT

TABLE 4-1

DEL AMO SOIL AND NAPL FS
Page 2 of 4

ENVIRONMENTAL
MEDIA

CONTAMINANTS

EXPOSURE ROUTES

RECEPTORS

REMEDIAL ACTION OBJECTIVES

RISK RANGE

GENERAL RESPONSE ACTIONS TO BE CONSIDERED DURING FS

Shallow Soil
(1-15 ft bgs)

VOCs from Rubber Plant

Inhalation (Indoor Air)

Present :
Commercial Worker

Prevent inhalation of VOCs in indoor air
at levels above threshold levels derived
from PELs and/or risk-based screening
levels.

Acceptable

e No action.

e Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to either shallow soil contamination or the
indoor air inhalation pathway that apply to the site as a whole.

Marginal or
Unacceptable

e Implement institutional controls (notifications) and workplace air
monitoring to verify threshold levels are not being exceeded.

e Prevent VOCs from entering the building with a physical (vapor)
barrier in soil, or by floor sealing.

¢ Remove contaminants from soil beneath or around the building.
Modify building ventilation systems to control VOCs in indoor air.
Monitor for remedy effectiveness/compliance.

Future:
Resident

Prevent inhalation of VOCs in indoor air
at levels above residential risk-based
screening levels in the event of change
in land use.

Acceptable

e No action.

e Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to either shallow soil contamination or the
indoor air inhalation pathway that apply to the site as a whole.

Marginal or
Unacceptable

e Implement institutional controls to restrict/prohibit residential
development in areas where shallow soil contamination may result
in exceedences of residential indoor air threshold levels.

e Prevent VOCs from entering a residence with a physical (vapor)
barrier in soil, by floor sealing, or other design modification.

¢ Remove contaminants from shallow soil beneath or around a
proposed residence.

e Monitor for remedy effectiveness/compliance.

PAHSs, Metals, PCBs,
from Rubber Plant

Inhalation (dust),
Ingestion,
Dermal Contact

Present :
Commercial Worker

Prevent dust inhalation, soil ingestion,
and dermal contact of any shallow soils
contaminated above action levels
applicable to current land uses.

Acceptable

e No action.

e Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to shallow soil contamination that apply to
the site as a whole.

Marginal or
Unacceptable

¢ Implement institutional controls (fencing, warning/information signs
or notices, other) to restrict access to areas of contaminated
shallow soils.

e Isolate contaminated soil with a physical barrier (landscaping,
artificial cover or cap).

¢ Remove contaminants or contaminated soil; replace with clean soil.

e Monitor for remedy effectiveness/compliance.

Future :
Trench Worker
Resident

Prevent dust inhalation, soil ingestion,
and dermal contact at identified areas of
the Site, in the event of construction
activity or a change in land use.

Acceptable

¢ No action.

e Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to shallow soil contamination that apply to
the site as a whole.

Marginal or
Unacceptable

¢ Implement institutional control measures to notify stakeholders,
control construction activities, and/or restrict/prohibit residential
development in areas of contaminated shallow soil.

¢ Isolate contaminated soil with a physical barrier (landscaping,
artificial cover or cap).
Remove contaminants or contaminated soil; replace with clean soil.
Monitor for remedy effectiveness/compliance.

T4-1 RAO-GRA Table
Del Amo Superfund Site

June 14, 2007




TABLE 4-1
REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS

DEL AMO SOILS AND NAPL OPERABLE UNIT
DEL AMO SOIL AND NAPL FS

Page 3 of 4

ENVIRONMENTAL
MEDIA

CONTAMINANTS

EXPOSURE ROUTES

RECEPTORS

REMEDIAL ACTION OBJECTIVES

RISK RANGE

GENERAL RESPONSE ACTIONS TO BE CONSIDERED DURING FS

Deep Sail
(>15 feet bgs)
(includes saturated
zone)

VOCs including NAPL
from Rubber Plant

Groundwater
Use

Present:
None

Not Applicable (NA)

NA

NA

Future:
Any Receptor

Prevent utilization of impacted local
groundwater resources within and
adjacent to the benzene plume Tl-waiver
zone as defined in the Groundwater
ROD.

Acceptable

No action.

Implement institutional controls measures to enhance current
restrictions on groundwater development and use, and to notify
stakeholders.

Marginal or
Unacceptable

Implement institutional controls to prohibit groundwater
development and use within and adjacent to the benzene plume TI-
waiver zone.

NAPL Impacts On
Groundwater

Not Applicable
(No human receptors)

Protect groundwater resources outside
of the Benzene Tl-waiver zone

NA

Maintain groundwater monitoring program to verify the long-term
effectiveness of monitored natural attenuation and limited hydraulic
extraction as the selected remedy for the benzene plume as
defined in the Groundwater ROD.

Where practicable, and where measurable benefits would result,
implement source control measures to immobilize, contain, and/or
remove NAPL to limit its migration to or contact with groundwater
resources.

Inhalation
(Outdoor Air)

Present:
Commercial Worker

Prevent inhalation of VOCs in outdoor
air above action levels applicable to
current land uses.

Acceptable

No action

Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to deep soil contamination or the outdoor
air pathway that apply to the site as a whole.

Marginal or
Unacceptable

Implement institutional controls (fencing, warning/information signs,
notifications) to restrict access to any identified areas where
outdoor air quality is adversely impacted by deep soil VOC
contamination sources.

Isolate contamination source with a physical barrier.

Remove contaminants from deep soil sources.

Monitor for remedy effectiveness/compliance.

Future:
Resident
Trench Worker

Prevent inhalation of VOCs in outdoor
air above action levels, in the event of
construction activity or a change in land
use.

Acceptable

No Action

Implement institutional control measures to notify stakeholders of
available information resources, monitoring programs and any
control measures relating to deep soil contamination or the outdoor
air pathway that apply to the site as a whole.

Marginal or
Unacceptable

Implement institutional control measures to notify stakeholders,
control construction activities, and restrict/prohibit residential
development in areas where outdoor air quality is adversely
impacted by deep soil VOC contamination sources.

Isolate contamination sources with a physical barrier.

Remove contaminants from seep soil sources.

Monitor for remedy effectiveness/compliance.

T4-1 RAO-GRA Table
Del Amo Superfund Site

June 14, 2007




TABLE 4-1
REMEDIAL ACTION OBJECTIVES AND GENERAL RESPONSE ACTIONS
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ENVIRONMENTAL

MEDIA CONTAMINANTS EXPOSURE ROUTES RECEPTORS REMEDIAL ACTION OBJECTIVES RISK RANGE GENERAL RESPONSE ACTIONS TO BE CONSIDERED DURING FS

e No action.

e Implement institutional control measures to notify stakeholders of
Acceptable available information resources, monitoring programs and any
control measures relating to deep soil contamination or the indoor
air pathway that apply to the site as a whole.

Prevent inhalation of VOCs in indoor air ¢ Implement institutional controls (notifications) and workplace air
Present: at levels above threshold levels derived monitoring to verify that exposure above threshold levels is not
Commercial Worker from PELs and/or risk-based screening occurring.
levels. Marainal or e Prevent VOCs from entering the building by a physical (vapor)
Deep Soil Unac?:eptable barrier in soil, or by floor sealing.

(>15 fe?et bas) o Eg:gpve contaminants from source soil beneath or around the
. VOCs (including NAPL) , uilding
(includes saturated From Rubber Plant Inhalat|o_n Modify building ventilation systems to control VOCs in indoor air.

zone) (Indoor Air) . : .
Monitor for remedy effectiveness/compliance.

No Action.

Implement institutional control measures to notify stakeholders of
Acceptable available information resources, monitoring programs and any
control measures relating to deep soil contamination or the indoor
air pathway that apply to the site as a whole.

Prevent inhalation of VOCs in indoor air

Future: at levels above residential risk-based
Resident screening levels in the event of change
in land use.

e Implement institutional controls to restrict/prohibit residential
development in areas where the indoor air may be impacted by
Marginal or deep soil contamination and NAPL source areas.
Unacceptable e Isolate contamination sources with a physical barrier.
¢ Remove contaminants from deep soil sources.
e Monitor for remedy effectiveness/compliance.

T4-1 RAO-GRA Table
Del Amo Superfund Site June 14, 2007



SITEWIDE COCs MATRIX ADDRESSED BY FS EVALUATION

TABLE 4-2

DEL AMO SOIL AND NAPL FS

CONTAMINANTS
OF CONCERN

(cocs) @

SOIL

Shallow
0-15 feet bgs

Deep
>15 feet bgs

GROUNDWATER

VOCs

Benzene

Ethylbenzene

Toluene

Xylene

Styrene

TPH (C6-Cyp)

AURNENENENEN

TCE

PCE

1,2,4-TMB

Cyclohexane

I-PB

I-PT

ESENEN NN N ENENENENEN

Non-VOCs

PAHs

B(@)P

B(@)A

B(b)F

B(k)F

I(1,2,3-c,d)P

ANENENENEN

Other SVOCs

TPH (C11-Cp)

<\
<

4,4'-DDT

NDPA

ANEN

Metals

Arsenic

Copper

NOTES:

(1) COCs at the site include RDCs derived from the BRA (Table 3-4) and the primary NAPL

constituents at the source areas

T4-2 Sitewide COCs Matrix 7-30-08.xls

Del Amo Superfund Site

July 15, 2008



RISK-BASED THRESHOLD LEVELS FOR COCs IN SOIL

TABLE 4-3

COMMERCIAL WORKER EXPOSURE
DEL AMO SOIL AND NAPL FS

Risk-Based Threshold Level ¥
Indoor Air pathway

Commercial worker

VOC Chemicals - -
Target Risk = 5E-05 Target Risk = 1E-06
Soill Soil Gas Soill Soil Gas
(mg/kg) (ppmv) (mg/kg) (ppmv)
Benzene - Tier 1 0.78 110 0.02 2.2
Benzene - Tier 1 and 2 45 6,200 0.90 120
Tetrachloroethene 3.1 300 0.06 6.0
Trichloroethene 16 1,010 0.31 20

non-VOC Chemicals

Risk-Based Threshold Level ¥

Outdoor soil pathway
Commercial worker

Target Risk = 5E-05

Target Risk = 1E-06

Soil Soll
(mglkg) (mg/kg)

Benzo(a)pyrene 6.9 0.14
[IDibenzo(a,h)anthracene 20 0.40
[[Benzo(a)anthracene 65 1.30
[[Benzo(b)fluoranthene 65 1.30
[[Benzo(K)fluoranthene 65 1.30
Indeno(1,2,3-c,d)pyrene 65 1.30
4,4'-DDT 335 6.70
n-Nitrosodiphenylamine 9000 180
Arsenic 80 1.60

NOtes!:

(1) Risk-Based Threshold Levels are concentration levels used to evaluate the extent of impacted shallow soils.

Risk-Based Threshold Levels were calculated by GeoSyntec (Email Communication, December 2006)

(2) Tier 1 refers to the Johnson-Ettinger Model for vapor intrusion and Tier 2 refers to the Dominant Layer Model

that incorporates biodegradation. Tier 2 is used only for BTEX compounds.

T4-3 Risk Based Threshold Levels 7-15-08

Del Amo Superfund Site

July 15, 2008



TABLE 5-1

SCREENING OF INSTITUTIONAL CONTROLS AND MONITORING®
DEL AMO SOILS AND NAPL FEASIBILITY STUDY

Page 1
APPLICABLE
INSTITUTIONAL EXPOSURE MEDIA/ i
CONTROLS TYPE DESCRIPTION CONTAMINANT EFFECTIVENESS ™ IMPLEMENTABILITY* CcoSsT* SCREENING COMMENTS

GOVERNMENTAL
CONTROLS

Controls using the regulatory authority of a governmental entity to impose restrictions on land use under its jurisdiction.

include zoning restrictions, ordinances, statutes, building permits or other provisions to restrict land use.

Generally, EPA must turn to state or local governments to establish controls of this type, and

Zoning restricts large areas, generally

activities take place. Enhancements would
note on permit department records for
parcels with identified exposure risk for
excavation or building of a need to consult
with the Agency and Responsible Parties.
Conditions for granting a permit would be
outlined to the permittee. Conditions could
include implementing health and safety
requirements during construction that
involves excavation.

control when a process that integrates a
check-off for environmental restrictions in
the permitting process is set up in the
LADBS department.

Long term reliability could be ensured once
integration of permit restrictions with the
LADBS permit processes are put in place.

Compliance/Enforcement is moderate to
good after the permit enhancements are put
in place. Contractors are generally
accepting of current legal requirements for
obtaining permits before commencement of
construction activity.

conditions for granting
permits can be inserted in
the existing LADBS
databases. Work with
LADBS to create a
streamlined permit
process that would require
consultation with the
Agency and Responsible
Parties on identified
parcels.

Zoning Restrictions , Outdoor Soil Good for certain categories of risk, Good because zoning Low to Retained
multiple parcels, to segregate and separate | (Metals, PAHs, VOCs, | including limiting duration of exposure (to restrictions are already in | Moderate Because a basic database and regulatory
residential, commercial, industrial and NAPL) working hours) and eliminating exposure place. Work with zoning framework exists for information sharing in the
recreational activities within a political sub- pathways (activities expected only in department(s) to include a LAPDZA that encompasses environmental
division of a state [e.g. LA Planning residential use) and exposures for sensitive | notification provision for a restrictions. For example, zoning can be
Depa_lrt_mem — Office of Zoning populations. Not very effective for certain land use change. restricted to commercial/iﬁdustrial use only,
Administration (LAPDZA)]. receptors like utility workers and unless results of environmental sampling
excavators. (approved by the agencies) allows for a modified
Long-term reliability is moderate, but a land use.
Indoor Air zoning department(s) could receive a Reliability and durability can be improved at
(VOCs) request to modify zoning. A provision moderate cost by coordinating with the City to
should be included to notify Agency and develop uniform procedures for accessing and
Responsible Parties if a land use change is acting upon environmental information for
proposed. targeted properties.
Compliance/Enforcement is moderate.
Building permits would prevent
development of residential structures in
commercially zoned areas, for example.
Building Permits® Permits require submission of plans z_in_d Outdoor Soil Good for certain categories of risks such as | Good because permit Moderate Retained
approval of the LA Department of Building (Metals, PAHs, VOCs, | €xposure to soil during excavations requirements are already Because a basic database and regulatory
and Safety (LADBS) before construction ’NAPL)’ " | requiring permits.* Will be effective as a in place. Special framework exists for information sharing in the

LADBS and encompasses environmental
restrictions. Reliability and durability can be
improved at moderate cost by coordinating with
the LADBS to develop internal agency procedures
for acting upon environmental information for
targeted properties.

Time for consultation and non-routine conditions
for granting of permits can add cost and time to
construction projects.

This IC could potentially be integrated with the
web-based tools when owners or excavators
apply for permits discussed later under
informational tools.

T5-1 IC Screening 7-1-08




TABLE 5-1

SCREENING OF INSTITUTIONAL CONTROLS AND MONITORING®
DEL AMO SOILS AND NAPL FEASIBILITY STUDY

Grading permits are issued by LADBS for
shallow soil excavations at a site (typically
greater than 50 cubic yards) when
construction does not require a building
permit.

Excavation permits are issued by LA
Department of Public Works — Bureau of
Engineering (LADPW-BE) for excavation in
or near public right-of-ways and roadways.

to utility workers and excavators.
Effectiveness could be diminished if
LADPW-BE fails to identify subsurface
activities that lack proper permits.

Long term reliability and
Compliance/enforcement is similar to
Building permits.

conditions for granting
permits can be inserted in
permit departments
existing databases. Same
as for Building permits.

Page 2
APPLICABLE
INSTITUTIONAL EXPOSURE MEDIA/ s
CONTROLS TYPE DESCRIPTION CONTAMINANT EFFECTIVENESS ™ IMPLEMENTABILITY* cosT* SCREENING COMMENTS
Grading Permits* Permits require submission of plans and Outdoor Soil Good if a check-off process similar to that Good because permit Moderate Retained
Excavation Permits :Etﬁ)\Zic;;/easl ?;ktze ICIty before construction (Metals, PAHs, VOCs, | for Building permits is applied to Excavation | requirements are already Same as for Building permits.
place. NAPL) permits as well. Good for limiting exposures | in place. Special

Well Restrictions
Groundwater Use
Restrictions

Institutional controls relating to groundwater development and use were considered by EPA during the development of the ROD for the Groundwater OU at the Montrose and Del Amo sites (EPA, 1999). The selected
remedg for the Groundwater OU incorporates certain institutional controls to supplement existing controls over groundwater development and use that are administered by the State of California (see Section 11.3 of the

ROD).

NOT CONSIDERED UNDER THE SOIL AND NAPL OU AS A GOVERNMENTAL CONTROL (SEE DESCRIPTION BELOW FOR PROPRIETARY CONTROLS — RESTRICTIVE COVENANTS)

PROPRIETARY
CONTROLS

These include controls based on property law such as easements and covenants, which involve legal instruments placed in the chain of title of the site or property. These are ordinarily binding on the subsequent
purchasers of the property as they “run with the land”.

Restrictive Covenants

Contractual arrangement whereby
landowners agree to refrain from specified
activities, which are anticipated to create
risk or open exposure pathways and agree
to prevent similar activities by occupants
and invitees. Such covenants can include
drilling or well restrictions which are
intended to prevent adverse migration of
contaminants into deeper aquifers. The
agreement is made with a Responsible
Party or a public authority, giving standing
to such counterparty to seek court
intervention if a violation has occurred or is
anticipated. This can be implemented to
run with the land and thus bind future
owners or tenants.

Outdoor Soil

(Metals, PAHs, VOCs,
NAPL)

Indoor Air
(VOCs)

Groundwater
(VOCs, NAPL)

Good for controlling exposures that are not
solely related to construction activities or
broad land use activities such as residential
activities. It can provide adequate
protection from potential exposures in the
short- and long-term. Less vulnerable to
changes in land use, therefore could be
more reliable than other ICs in the long-
term.

Compliance/Enforcement is moderate.
Enforceable by the covenant holder in state
court with jurisdiction over property’s
location.

Not easy to deactivate the control because
covenant holder may not agree to the
change.

Moderate because laws,
which support
implementation and
remedies for breach, are
still evolving. Must work
with the owner of each
identified parcel to obtain
agreement and
implement.

Moderate to
High

Transaction
costs for parcel
owner
negotiations will
require legal
support and
potential for
dispute over
conditions for
agreement and
extent of
controls.

Retained

Because restrictive covenants have a legal
framework for durability over an indefinite period
of time, and the need to access recorded deed
restrictions in connection with real property
transactions is well established and independent
of environmental considerations. It is widely
accepted in the real estate community. The trend
is to enhance the enforceability and reliability of
these restrictions as environmental controls.

Environmental covenants® as defined by the
Uniform Environmental Covenants Act has not
been adopted for use in California.

T5-1 IC Screening 7-1-08
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Page 3
APPLICABLE
INSTITUTIONAL EXPOSURE MEDIA/ i
CONTROLS TYPE DESCRIPTION CONTAMINANT EFFECTIVENESS ™ IMPLEMENTABILITY* CcoSsT* SCREENING COMMENTS

Informational tools could also include public notice requirements (e.g. fact sheets) relating to approval of projects requiring CEQA review which are enforceable.

ENEORCEMENT Enforcement authority is used to either (1) prohibit a party from using land in certain ways or from carrying out certain activities at a specified property or (2) require the Responsible Parties to put in place some other
TOOLS form of control. Limitation is it is usually binding only on the original signatories of the agreement and does not run with the land. Typical Enforcement Tools include Consent Decree and Administrative Order.
Enforcement tools were not retained based on the utilization of more favorable Institutional Controls that will accomplish the same goal.
Informational tools include deed notices that rely on property record systems and are used to provide public information about risks from contamination. These are neither governmental nor proprietary controls. They
INFORMATIONAL do not directly control potential exposures but are intended as a means of notification and would be available to parties during property transactions (title search). Effectively notify and discourage inappropriate land
TOOLS users from acquiring the property. Examples of other informational tools include federal/state registries, web-based tools, water advisories, periodic newsletters, signs, etc. that do not rely on the property record system.

property located within ¥%-mile of the search
property; therefore, by adding each parcel
address the prospective purchaser would
obtain a clear notification.

Notifications Commonly refers to a non-enforceable, Outdoor Soil Good for notification to a prospective owner | Moderate because the Moderate Retained

- Deed notice _ purely informational document filed in public | - (\1eta1s, PAHS, VOCs, | Of Potential risks associated with particular | Responsible Parties would Because it could play an important role

- New land owner notice land records that alerts anyone searching NAPL) activities or uses. However, some need to work with the Transaction supplementing other ICs.

- New land use notice the records to important information about improvement_s in how inf_ormation in the owner of each_ identified costs for parcel | Examples of potential improvements include: 1)
the property. land records is communicated to future parcel to obtain owner P title C(?mpanigs more religbly bring deed notiées
Deed notice would notify a buyer of ?gﬁgﬁﬁty ill be required to improve ﬁglaeenr?sgt;tt)igfnore negotiations. to attention of future owners; 2) consultants in
potential for exposure to contamination on . 7 ' their Phase | Environmental Site Assessment
the property through certain actions or Indoor Air Compliance/Enforcement of health reports include information on ICs routinely for
uses. (VOCs) protection is not good. Because it is merely future owners following the requirements of EPA’s

parcel owner.

Federal/State Site Incorporation of each parcel address into a Outdoor Soil Good for providing a broad spectrum of Good, though owner Low Retained

Registries regulatory database would provide (Metals, PAHs, VOCs, | information useful to prospective and notification would be Because effectiveness is good for providing
accessible pertinent information. NAPL) current owners. required; but does not No cost to notification, implementability is good, and cost is
Databases that could be implemented Compliance/Enforcement of health require consent of parcel | - ©° low it is retained to supplement other ICs.
include: protection is not good. Because it's merely | OWNer. minimal cost to | The standard database search only identifies the
- Facility Index System/Facility Identification an ad?/lsory, it could be bypassed by the list, no long search property; therefore, each parcel address
Initiative Program Summary Report parcet owner. _ term on the Del Amo site would have to be added to
(FINDS) — contains both facility information (b)nce plac%dbor: tt{:e datt_abaseaa S'It? cannot mortntormg this database.
and links to other sources that contain more € removea but theé notice and pointer can cost.

o : provide additional information regarding the

detail (i.e., a link to the web based ;
. . o : current site status.
information specific to the Del Amo Site).
- Institutional Control Sites — identifies sites
with institutional controls in place. The Indoor Air
standard database search identifies (VOCs)

T5-1 IC Screening 7-1-08
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APPLICABLE
INSTITUTIONAL EXPOSURE MEDIA/ 45
CONTROLS TYPE DESCRIPTION CONTAMINANT EFFECTIVENESS ™ IMPLEMENTABILITY* cosT* SCREENING COMMENTS
Web-based Information Ees\ggl?]psagg.]j@%em:rgj ‘A";%Z%iﬂat Outdoor Soil Good for providing ready access to Good because web-based | Low to Retained
Tools wyould prc[))vidlel eiteiial eac;h oarcel (Metals, PAHs, VOCs, information on each parcel to the public. tools and the site data are | Moderate Because effectiveness and implementability are
based on the RI/ES. Risk Assessment. and NAPL) Compliance/enforcement for health readily available and no rated good and cost is rated low to moderate, it is
RD/RA. Anv prospective owner or current protection is not good because it is just an consent is needed from retained as part of an overall package of ICs.
owner who ?:)lrgpospes construction or informational tool. parcel owners. This IC could potentially be integrated with the
redevelopment could check the web site for Will be maintained by Responsible Parties permit restrictions IC discussed earlier for
site contaminant information. The web site and could be monitored by Agencies to construction or excavation projects when owners
would provide links to the EPA, PRPs, or ensure continued presence. or excavators apply for permits. That is,
consultant, etc. as contact points for Indoor Air applicants will be directed to the website for
additional information. Once developed the VOC additional information which could further direct
web-based system would only be modified ( S) them to contact EPA, PRPs or consultants.
if a significant site activity was performed
(i.e., encountering unknown conditions or
performance of a removal action).
?Eneh Call system Ezl'f\si)slslft’g?r:}?ﬁgp%g grrgt%rsa[anxggcg%r?ne Good for providing information to Moderate, awaiting results | Low to Retained
nhancement to i excavators or utility workers if such a of pilot testing of EPA’s Moderate i ' i
Underground Service {ﬁquests V‘t’lith ICsddSt%base by((janshan_cing (Met;):tif'_rlf(il/lo(:s system is shown tg be feasible in pilot scale On% Call sys?em. tii?i?]lgg results of EPA's One Call system pilot
Alert (USA) syst € currently used Underground Service ’ ’ ' | and can be implemented on a larger scale. '
ert( ) system Alert system (USA). USA is a service NAPL) P g

provided by Dig Alert in Southern California
to help locate subsurface utilities and is
funded by its members that include the
utility companies.

Tools such as private market-based services that monitor land use activities available for use by Responsible Parties that are appropriate for long-term use at a multiple-parcel site in combination with ICs that support

LONG TERM - ; - ; '

STEWARDSHIP the long-term IC objective of preventing exposure to residual contaminants above acceptable risk levels.

TOOLS

Private Sector Land :Drri1\c/jate marlt<i\e/itt-ibasedinservri]ce| thf‘rt rr?ionitors Outdoor Soil ICs monitoring by private entities can Good for monitoring of ICs | Moderate Retained

Activity Monitoring and ana use activilies using an electronic (Metals, PAHs, VOCs, | Provide long term assistance in compliance | by private parties. Because this could be effective as an interim step

Alert Services database system and issues alerts to NAPL) through notifications to Responsible Party’s to measure the performance of other ICs until
Responsible Parties of land activities and Agencies. but cannot assure that P :

; e 9 ' those other ICs are demonstrated to be effective
(especially unsafe land use and activities) exposures are prevented before they occur ! ; ;
: : : p pre Yy and reliable. For example, this service could
at parcels with potential contaminant or promptly curtailed when revealed B : >SSV .
exposure. This typically includes Ok : _ . supplement the “permit restrictions” IC, ensuring
" ; Service is easily deactivated because that it is adequately and reliably implemented.
monitoring of property transfers, excavation Indoor Air e ided b - , This IC i iabl di - . i
activities, and construction activities at 00 service is provided by a private ent|ty.. his IC is most reliably used in conjunction wit
specific land parcels. (VOCs) Long term reliability depends on sustained City permitting and zoning activities.
commitment of sponsoring parties and
durability of service providers.

Private Sector Periodic monitoring to confirm that _ Outdoor Soil ICs monitoring by private entities can Good for monitoring of ICs | Moderate Retained

Institutional Control implemented institutional controls are being (Metals, PAHs, VOCs, | Provide long term assistance in compliance by private parties. Rationale is same as above.

Monitoring, Reporting enforced and effective as intended in the ,NAPL)’ " | through notifications to Responsible Party’s

and Compliance Support

remedy.

and Agencies. Same as previous row.
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APPLICABLE
INSTITUTIONAL EXPOSURE MEDIA/ i
CONTROLS TYPE DESCRIPTION CONTAMINANT EFFECTIVENESS ™ IMPLEMENTABILITY* CcoSsT* SCREENING COMMENTS

Services

Indoor Air
(VOCs)

MONITORING

Monitoring will serve as a confirmation system that will identify trends and confirm that the selected remedy is effective.

barriers for vapor mitigation or caps to control exposure to surface and shallow soil.

Also, includes monitoring of engineering controls implemented to control exposure e.g. vapor

equipment related to engineering controls
for vapor mitigation. Long term reliability
can be ensured because Responsible
Parties will likely be required to conduct
periodic monitoring of vapor barriers and
piping or equipment.

Groundwater Monitoring Development and implementation of a NAPL in Groundwater Good to confirm current site conditions and | Good, if access is Moderate Retained
Point-of-Compliance monitoring program can be used to ensure that site conditions available
will ensure that site conditions are not are not adversely changing and creating a To serve as an indicator in the change of steady
adversely changing and creating a new new and/or unacceptable risk. state condition of NAPL plume and NAPL
and/or unacceptable risk. migration.
- Soil Vapor/ Sub-slab If an indoor air exposure is attributed to soll Indoor Air Good for monitoring soil vapors (or subslab | Good, if access is Moderate Retained
Vapor Monitoring vapor originating from historic rubber plant or indoor air) as an indicator of potential available
- Indoor Air Monitoring operations and an engineering control is (VOCs) aboveground vapor intrusion. To serve as an indicator of vapor migration.
required, soil vapor and/or sub-slab vapor
monitoring may be required. This
monitoring would be performed to ensure
that site conditions are not adversely
changing and creating a new and/or
unacceptable risk.
Monitoring for Engineering controls such as vapor Outdoor Soil Good for monitoring caps to control Good, if access is Moderate Retained
Engineering Controls barriers, subslab venting or caps would potential exposure to surface or shallow available
require monitoring and maintenance of the (Metals,NPAAPHLs, VOCGs, soil. Long term reliability can be ensured To enable long term effectiveness of engineering
building slab or caps by current and future ) because Responsible Parties will likely be control from direct soil contaminant exposure.
owners/tenants of the property. required to conduct periodic monitoring of
caps.
Indoor Air Good for monitoring building slabs and Good, if access is Moderate Retained
(VOCs) subsurface piping, membrane barriers, and | available

To enable long term effectiveness of engineering
controls for vapor mitigation.
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NOTES

1.

The US EPA has had discussions with the City of LA, Community Redevelopment Agency (CRA)/Brownfields program, and staff at the offices of City Councilwoman Janice Hahn and the Los Angeles Mayor relating to potential
modifications/enhancements to the building/excavation permit process for parcels at the Del Amo site. US EPA, in cooperation with the City of LA Department of Building and Safety (LADBS), has implemented an Environmental Review Institutional
Control Pilot Project in which LADBS flags all building and excavation permit applications received relating to selected parcels at the Del Amo site and refers the permit applicant to the Del Amo Environmental Review Team (ERT). The ERT reviews the
applicant’s planned excavation(s) and define any special requirements that would be needed. Examples of special requirements may include sampling or monitoring before, during and/or following the planned excavation work, reporting of lab data and
monitoring results to the Agency and Responsible Parties, development of a soil management plan describing how any impacted soil encountered during the excavation would be managed, and other requirements. Some requirements would be the
responsibility of the applicant, and others may be performed by the Agency and Responsible Parties. (See also Section 5.4.1 for additional discussion about this pilot project.)

The supplemental institutional controls specified in the Groundwater ROD are: a) EPA will coordinate with the appropriate State and local agencies regarding the existing legal and regulatory prohibitions and restrictions on groundwater use for the
affected groundwater; b) EPA may issue administrative non-interference orders within its authority to ensure that actions taken by outside parties do not interfere with the selected groundwater remedial action; and c) EPA will monitor groundwater use
within the area of impacted groundwater, and if users are identified, will inform such persons directly of the health risks associated with the use of such water. EPA will also inform the State and local agencies which have jurisdiction and/or authority with
respect to groundwater wells and groundwater usage within the impacted area, and may issue non-interference orders to prevent or limit operation of any wells which may be found to exist within the area of impacted groundwater.

Environmental covenants or land-use covenants refer to an agreement between an environmental agency and the Responsible Parties or landowner to accept certain specific land use restrictions when a site has not been cleaned up to unrestricted
standards to protect against residual health risks at the site. A recently enacted legislation called “Uniform Environmental Covenants Act” helps enable the implementation of land use restrictions uniformly across states and to ensure that these
restrictions designed to control residual risk is reflected on the land recording system and effectively enforced over time as valid real property servitude under state law. The goal of this act is to streamline the requirements for environmental covenants
and to minimize any impediments to the transfer or re-use of industrial properties. To date, this law has not been adopted in the state of California. It should also be noted that in California there exists a good statutory foundation for irrevocable
restrictive covenants and hence it is not clear if the UECA will be adopted in California.

Definitions of Criteria:

- Effectiveness is the ability to achieve the objective of institutional controls to guard against potential exposure to chemicals of concern or protect the effectiveness of a remedial action;

- Implementability is a measure of the technical and administrative feasibility of implementing IC, and includes whether the activity and use limitation can be implemented with applicable state and local law;

- Cost refers to a relative cost compared to other IC mechanisms not compared to engineered approaches. Generally, IC costs are considered lower than engineered approaches but generally run for a longer term into the future.

Effectiveness evaluation includes evaluation based on subcriteria such as :
- Ability to achieve objective or support other ICs to achieve objective assuming people are in compliance with the law, regulations and agreements, etc.
- Long term reliability, Enforceability and Ability to deactivate control

Table uses a five-point rating scheme: good, moderate to good, moderate, moderate to poor, poor.

T5-1 IC Screening 7-1-08



SCREENING OF TECHNOLOGIES — SOIL/SURFACE PATHWAY

TABLE 5-2

DEL AMO SOILS AND NAPL FEASIBILITY STUDY

intrusion.

vapor

VOCs in deep soil and soil
vapor

Effectiveness can be limited by
building specific factors including

pressure variations across the building.

Building-specific challenges
can be anticipated.

Page 1
TECHNOLOGY TYPE DESCRIPTION COS'\ICTE/'*\I'\ZI\:Q'\IIQNT EEEECTIVENESS IMPLEMENTABILITY COST SCREENING COMMENTS
ENGINEERING CONTROLS
. Lo . . PAHSs, metals, PCBs in surface Good Moderate Low Retained.
Simple Cap Creat«_as a_mlgratlon barrier using a and shallow soil Effective for controlling direct contact If contaminants were below
combination of_cla)_// concret_e/ with contaminants. building, capping would not A large fraction of impacted outdoor soil at these exposure
agphalt/ geotextll_e Il_ner S _to PV be necessary. areas already have asphalt or grass cover.
dlrect_ contact with impacted soil and reduce Moderate Moderate
T D el R \\//aopocrs insraliowisarliandisatt Can reduce contaminant migration to
groundwater
PAHSs, metals, PCBs in surface Good Moderate Very High Not retained
Complex Caps Complex multilayer RCRA-equivalent caps | and shallow soil Will control exposures but this Not cost effective. A complex multilayer cap would be
Multilayer Gas-Tight Barriers are rigorously engineered for low technology will be excessive for this excessive for this scenario. Would be more cost effective to
(RCRA-equivalent cap) permeability with thick layers of clay, scenario. Not typically used for this remove contaminants.
geotextile liners, gravel and other materials. application.
Includes vapor extraction within layers to VOCs in shallow soil and soil Good Moderate Very High Not retained
remove any infiltrating vapors. vapor Effective for controlling vapor Not implementable under Not cost effective. Where containment is desired under
migration. buildings. buildings, Subslab Venting is retained. Would be more cost
effective to remove VOC contamination than attempt
containment. Not implementable under buildings. Also can
expect implementation challenges outside building footprints
in developed sites due to presence of subsurface structures,
utilities, etc.
L . . Good Moderate Low Retained
Vapor Barriers Creat(_es LTI barrier using a VOCs in shallow soil and soil Vapor barriers are effective for Not implementable if VOCs Vapor barriers are effective for controlling vapor migration
COT]b'I?/at'O? oz.flzz}y/corz)cret-e/ . . | vapor controlling vapor migration into future | are under building. into future buildings. Not implementable if VOCs are under
Ssago"’r‘ in%‘ral?s?g(nli?]tcl)nli:ilczjairr:;;r.s O preven VOCs in deep soil and soil buildings. existing building. See Subslab Venting.
vapor[1]
- - : PAHSs, metals, PCBs in surface Poor - - Not retained
S,uAcht:?/ké \\//eem'lﬂ% LTJ\III%II\??; f\g eunr;[:jr;%iXnos?azzlés\/:prggzgseg?‘ath and shallow soil Not effective for PAHs, metals, PCBs Contaminants are not considered VOCs. Technology is
- - : = which are mostly nonvolatile. applicable for VOCs only.
- Passive Venting protecting building occupants from
subsurface vapor migration. Historically, VOC:s in shallow soil and soil
this technology has been used to control vapor Good Moderate Moderate Retained
radon migration. Well proven technology except when Difficulties with installation Potential building-specific challenges with effective Subslab
- Active Venting involves Connecting a soils are impermeable. of subslab We”S _are bUIIdlng- Venting.
vacuum blower to horizontal subslab vent VOCs in deep soil and soil specific.
wells and treating vapors before discharge. | vapor
- Passive vents do not include vacuum
extraction and may not include vapor
treatment.
ot —" L it PAHs, metals, PCBs in surface Poor - - Not retained
Er\é;t&i';/;?%rf]'catlonmu'Idmg lg\gﬂsvuerirgsic::j%'g%%ﬁﬁgg{?ﬁgjgg;ﬁg} and shallow soil Not effective for PAHs, metals, PCBs Contaminants are not considered VOCs. Technology is
. . which are mostly nonvolatile. applicable for VOCs only.
surface sealing to mitigate subsurface vapor
\VVOCs in shallow soil and soil Moderate Moderate Moderate Retained

Potential building-specific challenges can be expected.

1 Soil vapor in deep soil includes soil vapor above NAPL in saturated zone and soil vapor above dissolved-phase groundwater.
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TECHNOLOGY TYPE DESCRIPTION COS'\ICTE/'*\I'\ZI\:Q'\IIQNT EEEECTIVENESS IMPLEMENTABILITY COST SCREENING COMMENTS
PASSIVE IN-SITU TREATMENT
PAHSs, metals, PCBs in surface Poor - - Not retained
Monitored Natural Attenuation Degradation of organic contaminants due to | and shallow soil These contaminants are not Because these contaminants are not significantly attenuated
natural biodegradation processes; other significantly attenuated naturally to naturally and are better addressed by removal.
attenuation processes such as dilution or protect receptors from the ingestion
volatilization also occur. pathway.
VOCs in shallow soil and soil Good Retained
vapor Fuel hydrocarbon VOCs in subsurface Good Low For those sites where risk goals can be met.
are amenable to intrinsic
biodegradation.
ACTIVE IN-SITU TREATMENT
- - - - PAHSs, metals, PCBs in surface Poor - - Not retained
Sl e B \I/Ev)étlzz(i/tvft%l LV\?;C%rufr:]omoﬁsf;ﬁgt{feC;:?2 and shallow soil Not effective for PAHs, metals, PCBs Effectiveness is poor since these contaminants are generally
aboveground system with activated carbon which are mostly nonvolatile. nonvolatile except for naphthalene.
or thermal oxidizer. This technology is 7
usually implemented to remove Vg)é:s in VOCs in shallow soil and soil Good Moderate Retained : -
hallow or d ils and is effective in vapor Well proven technology except when Uncertainty due to local Moderate Uncertainties related to public opposition to use of thermal
fnc?dgrat:to e?r)nigaglg so'ISse ective soils are impermeable. public opposition to use of oxidizers are based on experience at the Del Amo Waste Pit
P 1is. thermal oxidizers. Operable Unit.
enti - o PAHSs, metals, PCBs in surface Poor - - Not retained
v L’gﬁgﬁ;ﬁ;ﬁ; ?r:rstgilb "gji%%/?:teing is similar and shallow soil Contaminants are not readily Only the lightest (smallest) PAHSs such as naphthalene are
to SVE except the extraction flow rates are biodegradable. biodegradable.
lower. Goal is to biodegrade not volatilize _
contaminants. VOCs in shallow soil and soil ~ Moderate to Good Retained
vapor Effective for biodegradable VOCs but Moderate Low to VOC migration may need to be controlled by SVE.
limitations with low permeability soils. Moderate Effectiveness could be limited by difficulties in air injection
into low permeability soils.
In-situ Thermal Desorption A form of thermally enhanced SVE where | PAHS, metals, PCBs in surface Moderate for PAHs and PCBs in Moderate to good . Not Retained. Not cost-effective for typical PAHs and PCBs
-Thermal Blankets thermal wells that use resistive heating metals. ul Iggr?tgrrsir?;i?;r?t Over
elements with associated vapor extraction to i _ _ _ _
remove volatilized contaminants. Soil is \VVOCs in shallow soil and soil Good Moderate Retained only for limited application in shallow soil. Not cost
heated by thermal conduction, and no vapor Heating helps remove VOCs faster. Will need very close Very High effective with thermal wells compared with excavation or
current flows through soil. spaced wells SVE. Very energy intensive.

Electric Resistance Heating

Electric resistance heating involves heating
soil (about 200°F) by passing a current
directly through soil using electrodes placed
in soil. The vapor and steam from the
heated zone are extracted by SVE. This
technology is typically used in the saturated
zone and not often in the unsaturated zone.

PAHs, metals, PCBs in surface
and shallow soil

Not applicable

Not applicable for surface soil contamination or for these types
of contaminants.

VOCs in shallow soil and soil
vapor

Poor
Typically used near water table.
Shallow soil not conducive for
conduction of electricity.

Not retained
Technology can only be implemented in soil with high
moisture levels. Water table here is deep ~ 40 to 50 ft bgs.
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vapor

VOC:s are readily thermally desorbed.

Uncertainty due to limited
available space at this fully
developed site.

TECHNOLOGY TYPE DESCRIPTION COS'\ICTE/'*\I'\ZI\:Q'\IIQNT EEEECTIVENESS IMPLEMENTABILITY COST SCREENING COMMENTS
Steam Injection Steam is used to heat the subsurface and PAHS, metals, PCBs in surface . ) ) .
volatilize contaminants. Vapors are and shallow soil Not applicable Not applicable
removed by SVE and treated in an
aboveground system. This technology is VOCs in shallow soil and soil ~ Moderate ) ) )
typically used in the saturated zone and not | vapor Poor Technical challenges with Very High Not Retained.
often in the unsaturated zone. Not effective in low permeability soil injecting in low permeability Poor effectiveness and high cost.
soil
PAHSs, metals, PCBs in surface Not applicable - - Not applicable
In-situ Soil Flushing _ Injection of solvent into the subsurface to soil
Surfactant/Cosolvent Flushing dissolve contaminants and subsequent - . 5 Not Retained
removal by groundwater extraction and VOCs in shallow soil oor . ) . ot kelaine .
treatment Very low permeability in shallow soil Very High Poor effectiveness and high cost
. el PAHSs, metals, PCBs in surface Not applicable - - Not applicable
In-situ Mechanical Enhancements Injection of pressurized fluid or air to and shallow soil
-Eydraultl_c I;ractturl_ng produce fractures and increase soil
-Pneumatic Fracturin i
5 permeability. Used as a supplement to \VOCs in shallow soil and soil Moderate Moderate High Retained to potentially supplement other remediation
enhance performance of other technologies vapor Only limited increases in effectiveness | Difficult to control fractures in technologies.
in low permeability media. of remedial technologies can be heterogeneous soil conditions.
expected due to heterogeneous soil
conditions.
EX-SITU TREATMENT
PAHSs, metals, PCBs in surface Good Moderate to Good Moderate Retained
Excavation Excavation of contaminated soils for either and shallow soil Presence of structures, Potential difficulties with excavation if there are buildings,
treatment or disposal; replace with clean buildings or pipelines can pipelines or other structures on or around impacted soil.
backfill. pose difficulties.
\VVOCs in shallow soil and soil Good Moderate Moderate Retained
vapor Presence of structures, Potential difficulties with excavation if there are buildings,
buildings or pipelines can pipelines or other structures on or around impacted soil.
pose difficulties.
VOCs in deep soil and soil Moderate Poor to Moderate Not retained
vapor Depth limits access to contaminated Deep excavations are Very High Excavation of deep soil is assumed to be impractical in a
soils. potentially difficult and developed site such as Del Amo.
hazardous in a developed site.
. - PAHSs, metals, PCBs in surface Moderate Poor to Moderate High Retained for PAHs and PCBs
Thermal desorption Sgrglt;n?ﬁ:;etg t&;?g;n;?élzhgﬁst? the din the and shallow soil Effective only for PAHs and PCBs. Uncertainty due to limited It would be difficult to perform onsite due to limited available
' . : available space for onsite space at this fully developed site. Not cost effective compared
vapor phase. Treated soil can either be : S T
backfilled or disposed/recycled offsite treatment at this fully to off-site disposal
' developed site.
VOCs in shallow soil and soil Moderate Poor to Moderate High Retained

Thermal desorption is a viable treatment option but is difficult
to perform onsite due to limited available space at this fully
developed site. Not cost effective compared to off-site disposal
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TECHNOLOGY TYPE DESCRIPTION COS'\ICTE/'*\II\ZI\:Q'\II?)NT EEEECTIVENESS IMPLEMENTABILITY COST SCREENING COMMENTS
Vapor Extraction in Soil Piles Excavated soils are placed in covered soil PA&"‘% r|r|1etals, _FI’CBS in surface Not applicable i i Not applicable.
piles with interbedded slotted pipe. A and shallow sot
blower is connected to the slotted pipes and i i
vapors are extracted which are then treated | VOCs in shallow soil and soil Good Poor to Moderate High Retained _
in the vapor phase. vapor VOC:s are readily removed by vapor Uncertainty due to limited SVE in soil piles is a viable treatment option but may be
extraction. available space due to site difficult to perform onsite due to limited available space at this
development. fully developed site.
. . . . . PAHs, meta|5, PCBs in surface Good Poor H|gh Not retained
Stabilization ﬁ]%?tzr:ilgitii%:?::uirﬁ ETS“():(:r(Tj‘](\EAI'IIItﬂc])r and shallow soil PAHs and metals are more readily Developed site is not The site parcels are largely developed and hence not conducive
ozzgolans to form concrete blocks. which amenable to stabilization than PCBs. conducive to onsite treatment. for onsite treatment. PCBs are not readily amenable to
gre then landfilled. For organics 5’0”5 are stabilization. Finding vendors for offsite stabilization is
mixed with asphal.t emulsign o f,orm 3 difficult due to stringent limitations on acceptable ranges of
useable asphalt product for paving or other contaminants.
use.
VOCs in shallow soil and soil Poor Poor to Moderate High Not retained
vapor VOCs are not amenable to VOCs are not amenable to stabilization.
stabilization.
. . e . PAHSs, metals, PCBs in surface Poor to Moderate Poor Moderate to | Not retained
g?;;;;tg?g{g;mmg/ SJ"I :s ilr?Idalir: S:]glilscxvrggﬁg a:}r:ﬁg(r:}attsed by and shallow soil Metals and PCBs are difficult to high Land farming may have limited applicability for PAH-only
negge)(/j fgr biloremediation of contaminants biodegrade. contamination. However, in a developed site onsite treatment
: is not viable. Land farming is retained for offsite treatment
separately below, primarily for PAHs.
\VOCs in shallow soil and soil Good Poor Moderate to | Not retained
vapor These VOCs are biodegradable. high Onsite treatment is not viable because large areas of open land
are not available at this site. Landfarming treatment is retained
for offsite treatment separately below.
Good Good Moderate Retained

Offsite Treatment/Disposal

- Landfill Disposal

- Thermal Desorption

- Landfarming/Bioremediation

Soil will be loaded in sealed containers for
transport offsite for subsequent treatment or

disposal. Offsite treatment/disposal

includes thermal desorption, landfarming,

and landfill disposal.

PAHs, metals, PCBs in surface
and shallow soil

If contaminated soil is acceptable to
vendor facility.

Transportation and disposal

facilities are readily available.

Offsite treatment is viable only if contaminated soil is
acceptable to vendor facility and in accordance with their
permit conditions.

VOCs in shallow soil and soil
vapor

Good
If contaminated soil is acceptable to
vendor facility.

Moderate to good
Transportation and disposal

facilities are readily available.

Moderate to
High

Retained

Offsite treatment is viable only if contaminated soil is
acceptable to vendor facility and in accordance with their
permit conditions.
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TECHNOLOGY TYPE

DESCRIPTION

CONTAMINANT
SCENARIO

EFFECTIVENESS

IMPLEMENTABILITY

COST

SCREENING COMMENTS

VAPOR TREATMENT TECHNOLOGIES

Thermal oxidation

- Thermal oxidizer

- Internal combustion engine

- Catalytic oxidizer

- Catox + scrubber (for Cl-solvents)
- Flameless thermal oxidizer

Treatment of extracted vapors containing
hydrocarbons or VOCs by thermal
destruction in oxidizers at high
temperatures (1400°F) that burn fuels such
as natural gas or propane. Catalytic
oxidizers operate at lower temperatures
(700°F) are better as concentrations
decrease from initial highs. For chlorinated
VOCs, utilize chlorinated catox with
scrubber to remove acid vapors.

VOCs in extracted vapor

Good
Technology is well proven for VOCs
including chlorinated VOCs.

Moderate to Good
Some challenges may be
encountered due to
community acceptance as
observed at the Waste Pits.

Moderate to
High

Retained.

Cost effectiveness is better at higher vapor concentrations.
Can be used for chlorinated VOCs using a scrubber to remove
acid vapors.

(LA:JTF)T5-2 Screening Tech_Soil 4-30-08

Adsorption Treatment of extracted vapors by adsorption Good Good Moderate to Retained
: i i VOCs in extracted vapor - 2 T - =
- Granular activated carbon of hydrocarbons or VOCs in m«_a-dla S.UCh as P Technology is well proven for VOCs High Cost effectiveness is better at lower vapor concentrations.
- Polymeric resin vapor phase_carbon _or_pol_ymerlc resins. including chlorinated VOCs
) The adsorption media is either taken offsite '
- Steam Regeneration for recycling/reuse or regenerated onsite.
. . . . Moderate
Refrigeration/Condensation Treatment of extracted vapors containing G . " : "
. . : d ood May need pilot testing to High Retained.
VOCs by cooling and compressing to VOCs in extracted vapor his technology i idel di | liabili ill need frioerati | dbut i b
condense and remove VOCs. Condensed This technology is not widely used in evaluate reliability. Will nee Refrigeration systems are not commonly used but it may be a
; CLT the site remediation field. to design system to remove viable option for very high VOC vapor concentration streams.
contaminants are removed as liquids and .
. . . water vapor prior to VOC
either taken offsite for treatment/disposal or A
. condensation.
treated onsite.
NOTES
1. Surface soil is 0-1 ft bgs, shallow soil is 0-15 ft bgs, deep soil is 15 ft bgs to water table, ~40-50 ft bgs. Soil vapor above deep soil includes vapor above NAPL in saturated zone and dissolved phase groundwater.
2. Definitions of Criteria :
-Effectiveness is ability of the remedial technology to achieve remedial action objectives;
-Implementability is a measure of the technical and administrative feasibility of constructing, operating and maintaining a remedial alternative; and,
-Cost refers to a relative cost compared with other technologies in same technology type. Costs will be refined later in the FS process.
3. Table uses a five-point rating scheme: Good, Moderate to Good, Moderate, Poor to Moderate, Poor.
4, Retained technologies are identified as shaded rows.
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TECHNOLOGY TYPE DESCRIPTION CO&%%&%%NT EFFECTIVENESS IMPLEMENTABILITY COST SCREENING COMMENTS
CONTAINMENT
Not retained
Complex Caps Complex multilayer RCRA-equivalent caps are VOCs in deep soil Good Moderate Very High Not cost effective. Where soil vapor
Multilayer Gas-Tight Barriers rigorously engineered for low permeability with thick Effective for controlling downward Not implementable under containment is desired under buildings,
(RCRA-equivalent cap) layers of clay, geotextile liners, gravel and other leachate migration or upward buildings. Subslab Venting is retained. Would be
materials, to prevent leaching of subsurface soil vapor migration. more cost effective to remove VOC
contaminants to groundwater. Includes vapor contamination than attempt containment.
extraction within layers to remove any infiltrating
Vapors.
Slurry Walls Install impermeable barriers such as a slurry wall on VOCs in groundwater Poor to Moderate Poor Very High Not retained
the downgradient side of the NAPL to a depth (90 NAPL is not removed. No NAPL is present at depth up Does not satisfy the remedial action
feet bgs) below the NAPL in the saturated zone. significant risk reduction. Does not to 90 ft bgs. objective. Poor implementability due to
satisfy RAO. depth of contamination (90 ft bgs)
requiring very deep slurry walls.
Hydraulic Barrier Extraction and injection wells are used to create a VOCs in groundwater Poor to Moderate Moderate High Not retained
hydraulic barrier by the formation of a cone of Risk reduction is not significant. Could be implemented but Does not satisfy the remedial action
depression. Does not satisfy RAO. source is already immobile. objective. Source and risk reduction are
low. Cost effectiveness is poor because
the system must operate in perpetuity.
PASSIVE IN-SITU TREATMENT
Monitored Natural Attenuation Degradation of organic contaminants due to natural VOCs in deep soil Poor to moderate Moderate to Good Low Retained
Intrinsic biodegradation biodegradation processes; other attenuation processes Fuel hydrocarbon VOCs are Though this technology is rated low for
such as dilution or volatilization also occur. amenable to biodegradation, but effectiveness/mass removal, it is retained
] mass reduction in the source area because it is a cost-effective approach
VOCs in groundwater is very slow. that can remove NAPL mass over a long
period of time.
Permeable Barriers Installation of permeable barriers in the subsurface VOCs in groundwater Poor to Moderate Poor Very High Not retained

Funnel and Gate
Biobarriers

Reactive Walls
Injection well barrier

across the direction of NAPL/groundwater flow to
passively treat contamination. These conventionally
refer to installations using deep trenches. Funnel and
gate is a type of construction where impermeable
slurry walls are used to direct groundwater flow
through a narrow region called a funnel that is filled
with a reactive medium (e.g. Zero valent Fe). Other
terms used for these kinds of technologies include
biobarriers and reactive walls. Permeable reactive
barriers can also be installed using a series of
closely-spaced direct push injection points or closely
spaced wells.

Not proven effective for NAPL
mass removal; hence this
technology is rated low for
effectiveness.

Difficulties with installing
barriers down to 90 ft bgs.

Cost effectiveness is poor given low
mass removal. Poor implementability of
deep barrier layers (up to 90 ft bgs).
Typically used as a containment
remedial option for shallower depths up
to 40 ft bgs.
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SCREENING OF TECHNOLOGIES — NAPL SOURCE AREAS
DEL AMO SOILS AND NAPL FEASIBILITY STUDY

- Oxygen (also H,0,, O3)
- ORC™ (Regenesis)
Nutrients (N, P, K..)

- Microbes

enhance in-situ bioremediation of petroleum
hydrocarbon VOCs. Also, can be implemented as
groundwater extraction followed by aboveground
oxygen/nutrient injection and subsequent re-injection
into the saturated zone.

Not effective for NAPL mass
reduction because high
concentrations are toxic to
microbes.

Problems with injection in
low permeability,
heterogeneous formation.

Page 2
TECHNOLOGY TYPE DESCRIPTION COSI\IC%%R:%%NT EFFECTIVENESS IMPLEMENTABILITY COST SCREENING COMMENTS

ACTIVE IN-SITU TREATMENT

Soil Vapor Extraction Extraction of soil vapor from vapor extraction wells VOCs in deep soil Good Moderate Moderate Retained
with a vacuum l?lower and treat in abovegr(?up d Well proven technology if Uncertainty due to local Uncertainties related to public
system with actlYated carb(?n or thermal oxidizer. permeability is adequate for VOC public opposition to use of opposition to use of thermal oxidizers
This technology is usually implemented to remove contaminants thermal oxidizers are based on experience at the Del Amo
VOC:s in shallow or deep soils and is effective in Waste Pit Operable Unit
moderate to permeable soils. p )

Bioventing Injection/extraction of soil vapor/air to biodegrade VOC:s in deep soil Good to Moderate Moderate Low to Retained
contaminants in sQil. Bioventing is similar to SVE Effective for biodegradable VOCs Moderate EE lition ey meed] foib
except the extraction flow rates are typlcally .1().wer if permeability is adequate for controlled by SVE. Effectiveness could
with the? goal of biodegrading and not volatilizing petroleum hydrocarbon i bt oy it ivtiien fm e ffesivion
contaminants. contaminants into low permeability soils.

In-situ Thermal Desorption (ISTD) ISTD is equivalent to a thermally enhanced SVE. VOCs in deep soil Good Poor to Moderate Very High Retained for limited application only.
Involves heating deep soil using thermal wells that Not widely used because it ftieiie dassin erily @6 Not cost effective. Energy intensive. Not
use resistive heating elements with associated vapor requires very close well spacing vendor a preferred option compared to other soil
extraction to remove volatilized contaminants. Soil VOCs i d making it not cost effective. ' heating technologies.
is heated by thermal conduction, and no current flows 5 ) O i
through soil.

Air Sparging Involves injection of compressed air through VOCs in groundwater Poor to Moderate Moderate High Not retained
injection wells to strip and biodegrade hydrocarbons Not effective in low permeability Problems with injection in Because of poor effectiveness and
with volatiles captured in vadose zone by soil vapor heterogeneous soil conditions, low permeability, implementation difficulties in this low
extraction. Sparging wells would need to be especially because it has to be heterogeneous formation. permeability heterogeneous subsurface.
screened in the top 30 to 40 feet of the groundwater applied over 30 to 40 feet of
table zone. saturated zone.

Biosparging Biosparging is low flow air injection without VOCs in groundwater Poor to Moderate Moderate Moderate Not retained
volatilization and without the need for SVE typically Not effective for NAPL areas Problems with injection in But it may have some applicability if a
implemented in the dissolved plume and not within Good for dissolved plumes low permeability, long term biodegradation of the benzene
NAPL source. downgradient of source areas heterogeneous formation. dissolved plume downgradient of a

source area is desired.

Enhanced Aerobic Bioremediation Direct injection of oxygen/nutrients/microbes to VOCs in groundwater Poor to Moderate Moderate High Retained only for dissolved-phase

petroleum hydrocarbons

Because effectiveness is low for NAPL
contamination. Technology is more
effective for dissolved-phase plumes.
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SCREENING OF TECHNOLOGIES — NAPL SOURCE AREAS
DEL AMO SOILS AND NAPL FEASIBILITY STUDY

-Hydraulic Fracturing
-Pneumatic Fracturing

fractures and increase soil permeability. Used as a
supplement to enhance performance of other
technologies in low permeability media.

Only limited increases in

VOCs in groundwater

effectiveness of remedial
technologies can be expected due
to heterogeneous soil conditions.

Difficult to control fractures
in heterogeneous soil
conditions

Page 3
TECHNOLOGY TYPE DESCRIPTION COSNC];EI}R:%%NT EFFECTIVENESS IMPLEMENTABILITY COST SCREENING COMMENTS
Electric Resistance Heating Electric resistance heating involves heating soil VOCs in deep soil Moderate to Good Moderate to Good Very High Retained
(about 200°F) by passing a current directly through Technology is innovative. Uncertainty of extent of mass Technology has the potential to remove
soil using electrodes placed in soil. In the saturated Effective for some amount of removable given site’s some amount of NAPL mass in the
zone, sufficient electric power is applied to boil the NAPL source reduction (based on heterogeneous, low saturated zone.
water and volatilize the NAPL. The vapor and steam | VOCs in groundwater recent implementation at other permeability formation.
from the heated zone are extracted by vacuum sites) in soils near the water table
extraction and treated in aboveground systems. (i.e., good conductors of
electricity)
e . o . . . Retained
Steam Injection Steam is used to heat the subsurface and volatilize VOCs in deep soil Moderate Moderate Very High .
. o . .. . . . Technology has the potential to remove
contaminants by boiling the water in the saturated Technology is innovative. Limited | Uncertainty of extent of mass .
. . ., some amount of NAPL mass in the
zone. Vapors and NAPL are removed by vacuum effectiveness for NAPL source removable given site’s .
extraction and treated in aboveground systems reduction due to permeabilit heterogeneous, low saturated zone, despite some
& y : VOCs in groundwater o ctop y £e - uncertainties with implementability.
limitations. Site soils are largely permeability formation.
low permeability silts.
Enhanced Anaerobic Bioremediation | Direct injection of substrates/nutrients/microbes to VOCs in groundwater Poor to Moderate Moderate High Retained only for chlorinated solvent
- Anaerobic (electron donor) enhance in-situ bioremediation of petroleum Technology is innovative. Limited plume remediation (if needed). Not
- Emulsified vegetable oil hydrocarbon VOCs. Also, can be implemented as effectiveness in NAPL source effective for DNAPL but may have
- Molasses groundwater extraction followed by aboveground reduction. More effective potential applicability for dissolved
- HRC™ (Regenesis) substrate/nutrient injection and subsequent re- (Moderate to Good) for dissolved chlorinated solvent plumes.
- Microbes (dehalococcoides,KB-1) | injection into the saturated zone. chlorinated solvent plume.
- Cometabolism (methane sparging)
In-situ Chemical Oxidation Strongly oxidizing chemicals (such as Ozone, H,0,, VOCs in groundwater Moderate Moderate Very High Retained
- KMnO, (Permanganate) KMnO,) are injected into the subsurface to oxidize Innovative technology that has Uneven effectiveness with Innovative technoloay that has shown
- Ozone the NAPL in-situ. The added oxidant also enhances been used at some sites for NAPL | injection into heterogeneous, . ey L
. . . N . o . some potential but is still more often
- H,0, + Fe (Fentons reagent) biodegradation of residual contamination in the long reduction. low permeability soils. . -
. used for dissolved-phase remediation.
- Peroxone (H,O, + O3) term. Permanganate is the most successfully used . . o
. . . Effectiveness in low permeability,
- Persulfate oxidant especially for chlorinated solvent heteroseneous formation at this site has
- RegenOx™ contamination including DNAPL areas. some ugncertaint
(Percarbonate+H,0,) Y.
In-situ Soil Flushing Injection of solvent into the subsurface to enhance VOC:s in deep soil Poor Poor to moderate Very High Not retained
Surfactant/Cosolvent Flushing dissolution of contaminants and subsequent removal Not effective in low permeability Difficult to implement in site . . .
. . .. - Poor effectiveness and implementation
by groundwater extraction and treatment. heterogeneous soil conditions. subsurface conditions. o -
. difficulties due to low permeability
VOCs in groundwater heterogeneous subsurface; cannot
achieve RAO:s.
In-situ mechanical enhancements Injection of pressurized fluid or air to produce VOC:s in deep soil Moderate Moderate High Retained

Retained to potentially supplement other
remediation technologies.
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SCREENING OF TECHNOLOGIES — NAPL SOURCE AREAS
DEL AMO SOILS AND NAPL FEASIBILITY STUDY

Multi-Phase Extraction

wells to remove vapors, groundwater and NAPL
which are treated aboveground. When the water
table is deep, vacuum alone may not be able to
extract significant liquids. Groundwater extraction
pumps may be required for liquids extraction.

NAPL mass reduction is low.

VOCs in groundwater

Limitations with low
permeability aquifer and
depth of contamination.

Page 4
TECHNOLOGY TYPE DESCRIPTION COSI\IC%?\%II{I\%%NT EFFECTIVENESS IMPLEMENTABILITY COST SCREENING COMMENTS
EX-SITU TREATMENT TECHNOLOGIES
Free Product Skimmers Active or passive skimmers are placed in VOCs in groundwater Poor Moderate Low to Not retained because this approach only
groundwater wells to remove any accumulating free Cannot remove significant amount Moderate removes free product that accumulates in
product for collection in a tank and offsite disposal of NAPL in the formation wells. It does not apply a driving force to
the subsurface and cannot achieve
remedial objectives for NAPL.
Hydraulic Extraction Groundwater is extracted from subsurface wells VOCs in groundwater Poor to Moderate Moderate Very High Retained . . .
. .. . . o S . NAPL mass reduction efficiency is low
Pump and Treat creating a sufficient hydraulic gradient to mobilize Limitations with low .
; Not good for removal of benzene o . but some VOC contaminant mass can be
NAPL. The recovered NAPL is destroyed or permeability aquifer. . .
. . NAPL as free product removed in the dissolved phase, as
recycled, and groundwater is treated in aboveground . .
. . shown in the MW-20 pilot test.
equipment and discharged.
Dual-Phase Extraction High vacuum (>20-inch Hg) is applied to subsurface | VOCs in deep soil Poor to Moderate Moderate Very High Retained

NAPL mass reduction is low but some
mass can be removed. Due to depth of
NAPL, vacuum alone will not be
sufficient to extract contaminants in
liquid phase. Separate groundwater
extraction pumps will be needed in
addition to the high vacuum.
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SCREENING OF TECHNOLOGIES — NAPL SOURCE AREAS
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Page 5

TECHNOLOGY TYPE

DESCRIPTION

CONTAMINANT
SCENARIO

EFFECTIVENESS

IMPLEMENTABILITY

COST

SCREENING COMMENTS

VAPOR TREATMENT TECHNOLOGIES

Thermal oxidation

Treatment of extracted vapors containing

VOCs in extracted vapor

Good

Moderate to Good

Moderate to

Retained since it is one of the most

- Thermal oxidizer hydrocarbons or VOCs by thermal destruction in Technology is well proven. Some challenges may be High effective technologies for treatment of

- Tl Clahusiion B oxidizers that burn fuels such as natural gas or encountered due to high VOC concentrations in the vapor
propane. This includes oxidizers that destroy VOCs community acceptance as phase.

- Catalytic oxidizer on heated catalysts which is also an effective option observed at the Waste Pits.

- Catox + scrubber (for Cl-solvents) | for chlorinated solvent vapors. Flameless oxidizers

- Flameless thermal oxidizer refer to VOC destruction on heated ceramic media
without direct contact with the flame.

Adsorption Treatment of extracted vapors by adsorption of VOCs in extracted vapor Good Good GAC Moderate | Retained.

_ Granular activated carbon hydrocarbons or VOCs in media such as vapor phase Technology is well proven. If onsite regeneration is to High

Cost effectiveness is better at lower

Steam vapor concentrations. May be a
regeneration substitute if use of thermal oxidizers face
Very High public resistance

carbon or polymeric resins. The adsorption media is
either taken offsite for recycling/reuse or regenerated such as benzene impacted
onsite. Carbon can be regenerated on site using groundwater and NAPL will
steam. need to be disposed off-site
or treated onsite.

VPGAC is typically used at low
vapor concentrations.

. . selected, then waste steam
- Polymeric resin

- VPGAC and Steam Regeneration

Onsite steam regeneration cost is very
high but offsite regeneration is more cost
effective.

Resin adsorption was tested at the Waste
Pits OU. Technology was not used
because of poor cost effectiveness and
other technical challenges.

Refrigeration/Condensation Retained.

Treatment of extracted vapors containing VOCs by
cooling and compressing to condense and remove
VOCs. Condensed contaminants are removed as
liquids and either taken offsite for treatment/disposal

or treated onsite.

VOCs in extracted vapor Good
This technology is not widely used
in the site remediation field.

Moderate High
May need pilot testing to
evaluate reliability. Will need
to design system to remove
water vapor prior to VOC
condensation.

Refrigeration systems.are not commonly
used but it may be a viable option for
very high VOC vapor concentration
streams

NOTES

1. Definitions of Criteria :

-Effectiveness is ability of the remedial technology to achieve the RAOs;

-Implementability is a measure of the technical and administrative feasibility of constructing operating and maintaining a remedial alternative; and,

-Cost refers to a relative cost compared with other technologies in same technology type. Costs will be refined later in the FS process.

Table uses a five-point rating scheme: Good, Moderate to Good, Moderate, Poor to Moderate, Poor.

For NAPL, primary remedial action objective is to increase certainty of groundwater remedy, if possible by NAPL mass removal. Refer Section 4 for more details on RAOs.
Technologies for NAPL are rated based on source removal ability.

Retained technologies in table are identified as shaded rows.

nh W
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TABLE 6-1

REMEDIAL ALTERNATIVES FOR REPRESENTATIVE EAPCs

DEL AMO SOIL AND NAPL FS
RISK REPRESENTATIVE RISK COMMERCIAL WORKER RISK
GROUP PA%ACP;L . DRIVER PATHWAY Risk-Driving Chemical-specific REMEDIAL ALTERNATIVES
( ) Chemicals Cancer Risk
Primary ® | Outdoor Soil Benzo(a)pyrene 1.0E-04 1. No Action
; 2. ICs + Monitoring
SA EAPC?2 Arsenic 6.8E-06 3. Capping (PAHs, Arsenic) + ICs + Monitoring
7351-031-020 | Indeno(1,2,3-cd)pyrene 1.5E-05 4. Excavation (PAHs) + Capping (Arsenic) + ICs +
Secondary | Outdoor Soil | Benzo(b)fluoranthene 7.8E-06 Monitoring
Benzo(k)fluoranthene 3.8E-06 5. Excavation (PAHs, Arsenic) + ICs + Monitoring
Benzo(a)anthracene 1.9E-06
Primary | Outdoor Soil Arsenic 5.9E-06 1. No Action
2. ICs + Monitoring
EAPC7 3) <1E. 3. Capping (As, VOCs) + ICs + Monitoring
4A 7351-033-024 . Benzene 1E-06 4. Excavation (As) + SVE/BV (VOCs)(OS) + ICs +
Secondary | Indoor Air " Monitoring
1,2,4-TMB, I-PB, I-PT - 5. Excavation (As, VOCs) + ICs + Monitoring
1. No Action
2. ICs + Monitoring
. . Tetrachloroeth .SE-
Primary | Indoor Air C AL oros Aehe 2oL 3. Capping (VOCs, non-VOCs) + HVAC mod/SSV
Trichloroethene 3.4E-06 .
EAPC 16 (UB) + ICs + Monitoring
7351-034-015/-050/~ 4. SVE (0S) + Capping (non-VOCs) + HVAC
056 mod/SSV (UB) + ICs + Monitoring
5. SVE (0S) + Capping (non-VOCs) + SVE (UB) +
Second Outdoor Soil 4,4-DDT 1.1E-06 ICs + Monitoring
econdary | Qutdoor So1 NDPA 1.5E-06 6. Excavation (VOCs, non-VOCs) + SVE (UB) + ICs
+ Monitoring
4B
1. No Action
. . 2. ICs + Monitoring
Primary | Indoor Air Benzene 1.5E-05 3. Capping (VOCs) + HVAC mod/SSV (UB) +ICs +
EAPC 23 Monitoring
7351-034-057 4. SVE/BV (0S) + HVAC mod/SSV (UB) + ICs +
Monitoring
) 5. SVE/BV (0S) + SVE/BV (UB) + ICs + Monitoring
Secondary | Indoor Air Tetrachloroethene 1.2E-06

6. Excavation (VOCs) + SVE/BV (UB) + ICs +
Monitoring

T6-1 Representative EAPCs and Rem Alts 7-30-08.doc
Del Amo Superfund Site
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TABLE 6-1

REMEDIAL ALTERNATIVES FOR REPRESENTATIVE EAPCs

DEL AMO SOIL AND NAPL FS
RISK REPRESENTATIVE RISK COMMERCIAL WORKER RISK
GROUP PA%ACPECL . DRIVER PATHWAY Risk-Driving Chemical-specific REMEDIAL ALTERNATIVES
( ) Chemicals Cancer Risk
1. No Action
) ) <1E-06 2. ICs + Monitoring
Primary | Indoor Air Benzene (8.7E-07) 3. Capping (VOCs) + HVAC mod/SSV (UB) +ICs +
EAPC 5 Monitoring
4B 4. SVE/BV (0OS) + HVAC mod/SSV (UB) + ICs +
7351-033-017 .
Monitoring
Seconda Indoor Air 1,2,4-TMB 6 5. SVE/BV (0S) + SVE/BV(UB) + ICs + Monitoring
Y Cyclohexane 6. Excavation (VOCs) + SVE/BV (UB) + ICs +
Monitoring
1. No Action
EAPC 32 . . 2. ICs + Monitoring
3A 7351-034-076 Primary | Outdoor Soil Benzo(a)pyrene 5.8E-06 3. Capping (OS) + ICs + Monitoring
4. Excavation (OS) + ICs + Monitoring
1. No Action
2. ICs + Monitoring
3. Capping (Benzene) + HVAC mod/SSV (UB) + ICs
EAPC 9 + Monitoring
3B Primary Indoor Air Benzene 1.4E-06 4. SVE/BV (0S) + HVAC mod/SSV (UB) + ICs +
7351-033-027 .
Monitoring
5. SVE/BV (0S) + SVE/BV(UB) + ICs + Monitoring
6. Excavation (Benzene) + SVE/BV (UB) + ICs +
Monitoring
) EAPC 21 ) ) ) ) 1. No Action
7351-034-047 2. ICs + Monitoring
1. No Action
! 7331-031-017 ) ) ) i 2. 1Cs + Monitoring
T6-1 Representative EAPCs and Rem Alts 7-30-08.doc 2 July 15, 2008
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TABLE 6-1

REMEDIAL ALTERNATIVES FOR REPRESENTATIVE EAPCs
DEL AMO SOIL AND NAPL FS

NOTES

1. Risk-driving chemical (RDC) is a chemical contaminant at an exposure area that by itself causes the area to be placed in one of Groups 3, 4 or 5.
Primary risk driver refers to the exposure pathway and RDC that is the dominant risk contributor for that exposure area. Secondary risk driver is a different RDC
with a lower chemical-specific risk but whose risk contribution is at least equivalent to a Group 3 risk.

3. Benzene at this parcel has a CR<1E-06 but because the RR>1E-06, it is the equivalent of a Group 3 risk contributor. Hence benzene is considered a secondary RDC
in the FS evaluation.

4. 1,2,4-TMB, I-PB, and I-PT are the main contributors to Hl,.>1 and hence are considered secondary RDCs. However, these chemicals do not contribute to cancer
risk. Refer Sections 3.1 and 6.3 for additional details.

5. 1,2,4-TMB and Cyclohexane are the main contributors to Hl,.s>1 and hence is considered a secondary RDC. However, these chemicals do not contribute to cancer
risk. Refer Sections 3.1 and 6.6 for additional details.

T6-1 Representative EAPCs and Rem Alts 7-30-08.doc 3 July 15, 2008
Del Amo Superfund Site



TABLE 7-1

REMEDIAL ALTERNATIVES FOR NAPL SOURCE AREAS

DEL AMO SOIL AND NAPL FS
SOURCE SOURCE PRIMARY
AREA TYPE | AREA NO. PARCEL NO. EAPC NO. CONTAMINANTS REMEDIAL ALTERNATIVES
7351-034-056 16
SA3 7351-034-057 23 Benzene
NAPL B Tol
Accumulation enzene, 1oluene, Source Area in Outdoor Soil
SA12 7351-033-017 5 Ethylbenzene, Xylene, 1. No Action
St TPH(C6-C23
- ( ) 2. Intrinsic Biodegradation + ICs + Monitoring
SA6 7351-034-057 23 Benzene, Ethylbenzene 3. SVE/BV + ICs + Monitoring
R;i%lf‘l 7351-033-022 6 4. Hydraulic Extraction + SVE/BV + ICs + Monitoring
SA11 7351-033-027 9 Benzene 5.ISCO + SVE + ICs + Monitoring
7351-033-900 15 6. ISSH + SVE + ICs + Monitoring
Benzene, Toluene,
SA9 7351-034-058 24 Ethylbenzene
SA4 735 l '034‘069 28 Benzenea CyCIOhexanea Source Area Under Bulldlng
Ethylbenzene 1. No ACtiOn
SA7 7351-034-052 22 Benzene, Ethylbenzene 2. Intrinsic Biodegradation + ICs + Monitoring
NAP L 3. SVE/BV(UB) + ICs + Monitoring (Horizontal Wells)!*!
p (;treensteliltly 3A. SVE/BV(UB) + ICs + Monitoring (Vertical Wells)*)
4. Hydraulic Extraction + SVE/BV (UB) + ICs + Monitoring
(Horizontal Wells)™
SA8 7351-034-047 21 Benzene, Ethylbenzene 4A. Hydraulic Extraction + SVE/BV (UB) + ICs + Monitoring
(Vertical Wells)™!
5.1SCO + SVE (UB) + ICs + Monitoring (Vertical Wells)?*!
6. ISSH + SVE (UB)+ ICs + Monitoring (Vertical Wells)™
Source Area Under Building
1. No Action
SAs!M 7351-034-041 18 BTEX, Styrene 2. Intrinsic Biodegradation + ICs + Monitoring
Other source 3. SVE/BV (UB) + ICs + Monitoring (Horizontal wells)"!
areas 3A. SVE/BV(UB) + ICs + Monitoring (Vertical Wells)*!
SA2 7351-034-015 16 TCE. PCE
7351-034-056 16 No FS Evaluation Necessary!"!
SA1! 7351-031-007 4 Cyclohexane

T7-1 Source Areas and Remedial Alternatives_5-28-08.doc
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TABLE 7-1

REMEDIAL ALTERNATIVES FOR NAPL SOURCE AREAS
DEL AMO SOIL AND NAPL FS

NOTES

1. SAS5 and SA1 are characterized as NAPL-unlikely. SAS is evaluated as a soil contamination area as requested by USEPA.
This alternative includes horizontal SVE/BV wells and assumes access is not available to the inside of the building to install vertical wells.
This alternative includes vertical wells and assumes that access is available to the inside of the building to install vertical wells.

bl

Section 7.11 and 7.12 of the text present the basis for not requiring evaluation.

T7-1 Source Areas and Remedial Alternatives_5-28-08.doc
Del Amo Superfund Site May 28, 2008



TABLE 8-1
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 2 (GROUP 5A)
DEL AMO SOIL AND NAPL FS

Integrated Remedial

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of

Alternative Human Health and the Long-Term Reduction of Toxicity, Short-Term Implementability Cost
Environment Compliance with ARARs Effectiveness Mobility or Volume Effectiveness

ALTERNATIVE 1 NO NO RATING = 1 RATING =0 NOT APPLICABLE RATING =9 RATING =9

No Action Would not be protective because it This alternative would not meet the This alternative does not include This alternative would not reduce There is no action. There is no action. NONE
does not include any remediation or state rule requiring a restrictive any maintenance of the existing TMV through treatment
long term controls and future owners | covenant when waste is left in place | asphalt cap or any ICs to control
or construction workers could beyond UU/UE levels. potential exposures to owners or
encounter contamination. construction workers.

ALTERNATIVE 2 YES YES RATING =5 RATING = 0 RATING =9 RATING = 8 RATING =9

Institutional Controls (ICs) +
Monitoring

ICs include Layers 1-4A
(informational, permit review,
zoning restriction, and restrictive
covenant).

Would be protective because ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
contamination and can take
precautions.

This alternative would be in
compliance with ARARs, including
the state rule requiring a restrictive
covenant when waste is left in place
beyond UU/UE levels.

The area of the site is already
capped but this alternative would
not guarantee it to remain so. ICs
can be effective for ongoing control
of potential exposures from future
construction work but there would
be some uncertainties about
maintaining IC effectiveness over
the long term.

This alternative would not reduce
TMV through treatment.
Contaminant mass may be removed
from the impacted area during future
construction projects, which may be
identified by the permit review IC.

There is low likelihood of short-term
adverse effect during IC design and
implementation because the existing
cap is effective at mitigating direct
contact exposures, and interim ICs
currently in place control against
exposures during construction
projects that involve digging in
impacted areas.

There is good likelihood a deed
restriction (covenant) could be
negotiated with the property owner,
given EPA’s enforcement leverage.
The permit review IC has been
implemented as a pilot project and a
zoning IC is likely to be
implemented with the City given
current political support. There
would be some uncertainties about
maintaining IC effectiveness over
the long term.

Capital = $26,000

Annual Cost = $2,775/year
(100-year ICs and Monitoring)

Present Worth = $98,000

ALTERNATIVE 3

YES

YES

RATING =8

RATING =0

RATING =8

RATING =8

RATING =5

Capping (PAHSs, Arsenic) + ICs
+ Monitoring

ICs include Layers 1-4B
(informational, permit review,
zoning restriction, and restrictive
covenant).

Would be protective because
capping would prevent exposure to
outdoor soil contaminants and ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
contamination and can take
precautions.

This alternative would be in
compliance with ARARs, including
requirements for a worker health
and safety program, and the state
rule requiring a restrictive covenant
when waste is left in place beyond
UU/UE levels.

The active capping would effectively
prevent direct contact with
contaminated soil in the long term.
ICs can be effective for ongoing
control of potential exposures from
future construction work but there
would be some uncertainties about
maintaining IC effectiveness over
the long term.

This alternative would not reduce
TMV through treatment.
Contaminant mass may be removed
from the impacted area during future
construction projects, which may be
identified by the permit review IC.

Capping would have minimal
impact, as the existing cap is in
place and effective at mitigating
direct contact exposures. There is
low likelihood of short-term adverse
effect during IC design and
implementation as discussed in
Alternative 2.

This portion of the site is already
paved with asphalt. There are no
problems anticipated with slurry
sealing or a replacement asphalt
surface if needed. The
implementability of ICs are the same
as Alternative 2.

Capital = $180,000

Annual Cost = $18,275/year
(100-year cap, ICs and
Monitoring)

Present Worth = $652,000

ALTERNATIVE 4

YES

YES

RATING =9

RATING =7

RATING = 6

RATING =7

RATING = 4

Capping (Arsenic) + Excavation
(PAHSs) + ICs + Monitoring

ICs include Layers 1-4B
(informational, permit review,
zoning restriction, and restrictive
covenant).

Would be protective because
excavation would remove the
outdoor soil PAH contaminants and
capping would prevent exposure to
arsenic contamination. 1Cs would
ensure that future property owners
and construction workers are aware
that they may encounter
contamination and can take
precautions.

This alternative would be in
compliance with ARARs, including
SCAQMD requirements for
emissions from excavation activities,
RCRA if hazardous wastes are
encountered, requirements for a
worker health and safety program,
and the state rule requiring a
restrictive covenant when waste is
left in place beyond UU/UE levels.

The active capping would effectively
prevent direct contact with arsenic-
contaminated soil in the long term.
Excavation would remove the
identified area of shallow soil PAH-
contamination. ICs can be effective
for ongoing control of potential
exposures from future construction
work but there would be some
uncertainties about maintaining I1C
effectiveness over the long term.

Excavation would remove most of
the identified area of PAH
contamination (>90%), although it
leaves capped the area of arsenic
impact. Arsenic contamination may
be removed from the impacted area
during future construction projects,
which may be identified by the
permit review IC.

Capping would have minimal
impact, as the existing cap is in
place and effective at mitigating
direct contact exposures. There is
potential for contaminant release
through dust during excavation, and
impact on the facility from staging
and loading of soils for off-site
disposal. Mitigation measures can
provide reasonable dust control.
There is low likelihood of short-term
adverse effect during IC design and
implementation as discussed in
Alternative 2.

This portion of the site is already
paved with asphalt. There are no
problems anticipated with slurry
sealing or a replacement asphalt
surface if needed. The excavation
would be large in area and could
potentially impact the operations of
the facility and pose modest
implementation challenges. The
implementability of ICs are the same
as Alternative 2.

Capital = $520,000

Annual Cost = $9,275/year
(100-year cap, ICs and
Monitoring)

Present Worth = $882,000

T8-1 Detailed Analysis_EAPC 2 (Gr5A) 7-23-09




TABLE 8-1
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 2 (GROUP 5A)
DEL AMO SOIL AND NAPL FS

Integrated Remedial

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of

Alternative Human Health and the Long-Term Reduction of Toxicity, Short-Term Implementability Cost
Environment Compliance with ARARs Effectiveness Mobility or Volume Effectiveness
ALTERNATIVE 5 YES YES RATING =9 RATING =9 RATING =5 RATING = 6 RATING =4

Excavation (PAHs, Arsenic) +
ICs + Monitoring

ICs include layers 1 and 2
(informational, permit review).

Would be protective because
excavation would remove the
outdoor soil contaminants. ICs would
ensure that future property owners
and construction workers are aware
that they may encounter unforeseen
contamination and can take
precautions.

This alternative would be in
compliance with ARARs, including
SCAQMD requirements for
emissions from excavation activities,
RCRA requirements if hazardous
wastes are encountered, and
requirements for a worker health
and safety program.

Excavation would remove the
identified area of shallow soil
contamination. ICs can be effective
for ongoing control of potential
exposures from future construction
work but there would be some
uncertainties about maintaining I1C
effectiveness over the long term.

Excavation would remove most of
the identified area of PAH and
arsenic contamination (>90%). Any
unforeseen contamination may be
removed from the property during
future construction projects, which
may be identified by the permit
review IC.

There is greater potential for
contaminant release through dust
during this larger excavation, and
impact on the facility from staging
and loading of soils for off-site
disposal. Mitigation measures can
provide reasonable dust control.
There is low likelihood of short-term
adverse effect during IC design and
implementation as discussed in
Alternative 2.

The excavation would be larger than
for Alternative 4 and could
potentially impact the operations of
the facility and pose greater
implementation challenges. The
implementability of ICs are the same
as Alternative 2.

Capital = $689,000

Annual Cost = $2,175/year
(100-year ICs and Monitoring)

Present Worth = $953,000

TABLE NOTES

PO~

T8-1 Detailed Analysis_EAPC 2 (Gr5A) 7-23-09

Ratings for the threshold criteria are provided as “Yes” or “No”. For example, “Yes” would indicate the alternative provides adequate protection of health and environment or that the alternative is in compliance with ARARs.
Ratings for the five balancing criteria are provided on a 10-point numerical rating scale from 0 to 9 reflecting a range of low rating to highest rating for each criterion.
All alternatives with ICs include “Informational” ICs that provide listing in site registries, web-based notification tools, etc. Capping alternatives include land use covenants requiring protection of cap. Refer to Table 8-10 for IC details.
Contaminant mass removal estimates are assumed, approximate quantities and are not based on technology-specific pilot testing.




TABLE 8-2
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 7 (GROUP 4A)
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of

Remedial Human Health and the Compliance with Reduction of Toxicity, Implementability Cost
Alternative Environment ARARs Long-Term Effectiveness Mobility or Volume Short-Term Effectiveness

ALTERNATIVE 1 NO NO RATING = 1 RATING =0 NOT APPLICABLE RATING =9 RATING =9

No Action Would not be protective because it does This alternative would not This alternative does not include any This alternative would not reduce TMV There is no action. There is no action. NONE
not include any remediation or long term meet the state rule requiring a | maintenance of the existing asphalt cap through treatment.
controls and future owners or restrictive covenant when or any ICs to control potential exposures
construction workers could encounter waste is left in place beyond to owners or construction workers.
contamination. UU/UE levels.

ALTERNATIVE 2 YES YES RATING =5 RATING =0 RATING = 8 RATING =9

RATING =9

Institutional Controls (ICs)
+ Monitoring

ICs include Layers 1-4A
(informational, permit review,
zoning restriction, and
restrictive covenant).

Would be protective because ICs would
ensure that future property owners and
construction workers are aware that they
may encounter contamination and can
take precautions.

This alternative would be in
compliance with ARARs,
including the state rule
requiring a restrictive
covenant when waste is left in
place beyond UU/UE levels.

The area of the site is already capped but
this alternative would not guarantee it to
remain so. ICs can be effective for
ongoing control of potential exposures
from future construction work but there
would be some uncertainties about
maintaining IC effectiveness over the
long term.

This alternative would not reduce TMV
through treatment. Contaminant mass
may be removed from the impacted area
during future construction projects,
which may be identified by the permit
review IC.

There is low likelihood of short-term
adverse effect during IC design and
implementation because the existing
cap is effective at mitigating direct
contact exposures, and interim ICs
currently in place control against
exposures during construction projects
that involve digging in impacted areas.

There is good likelihood a deed
restriction (covenant) could be
negotiated with the property
owner, given EPA’s
enforcement leverage. The
permit review IC has been
implemented as a pilot project
and a zoning IC is likely to be
implemented with the City given
current political support. There
would be some uncertainties
about maintaining IC
effectiveness over the long
term.

Capital = $26,000

Annual Cost = $2,775/year
(100-year ICs and Monitoring)

Present Worth = $98,000

ALTERNATIVE 3

YES

YES

RATING =7

RATING =0

RATING =8

RATING =8

RATING =5

Capping (Arsenic, VOCs)
+ ICs + Monitoring

ICs include Layers 1-4B
(informational, permit review,
zoning restriction, and
restrictive covenant).

Would be protective because capping
would prevent exposure to outdoor soil
contaminants and ICs would ensure that
future property owners and construction
workers are aware that they may
encounter contamination and can take
precautions.

This alternative would be in
compliance with ARARs,
including requirements for a
worker health and safety
program, and the state rule
requiring a restrictive
covenant when waste is left in
place beyond UU/UE levels.

The active capping would effectively
prevent direct contact with contaminated
soil in the long term. ICs can be effective
for ongoing control of potential exposures
from future construction work but there
would be some uncertainties about
maintaining IC effectiveness over the
long term.

This alternative would not reduce TMV
through treatment. Contaminant mass
may be removed from the impacted area
during future construction projects,
which may be identified by the permit
review IC.

Capping would have minimal impact,
as the existing cap is in place and
effective at mitigating direct contact
exposures. There is low likelihood of
short-term adverse effect during IC
design and implementation as
discussed in Alternative 2.

This portion of the site is
already paved with asphalt.
There are no problems
anticipated with slurry sealing
or a replacement asphalt
surface if needed. The
implementability of ICs is the
same as for Alternative 2.

Capital = $165,000

Annual Cost = $17,275/year
(100-year cap, ICs and
Monitoring)

Present Worth = $610,000

ALTERNATIVE 4

YES

YES

RATING =9

RATING =9

RATING =7

RATING =6

RATING =3

Excavation (Arsenic) +
SVE/BV (VOCs)(0S) +
ICs + Monitoring

ICs include layers 1 and 2
(informational, permit
review).

Would be protective because excavation
would remove the arsenic contamination
in outdoor soil and SVE would remove
VOC contaminants in outdoor soil. ICs
would ensure that future property owners
and construction workers are aware that
they may encounter unforeseen
contamination and can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from excavation activities and
SVE activities, RCRA if
hazardous wastes are
encountered, and
requirements for a worker
health and safety program.

Excavation would remove the identified
area of arsenic contamination in shallow
soil. SVE would remediate VOCs in
outdoor soil. ICs can be effective for
ongoing control of potential exposures
from future construction work but there
would be some uncertainties about
maintaining IC effectiveness over the
long term.

Excavation would remove most of the
identified area of arsenic contamination
(>90%). SVE would remediate VOC
contamination in outdoor soil fairly
effectively (>90%). Any unforeseen
contamination may be removed from the
property during future construction
projects, which may be identified by the
permit review IC.

There is potential for contaminant
release through dust during
excavation, and impact on the facility
from staging and loading of soils for
off-site disposal. Mitigation measures
can provide reasonable dust control.
SVE technologies are generally
effective at controlling VOC emissions
except for potential releases during
process upsets, startup testing, etc.
There is low likelihood of short-term
adverse effect during IC design and
implementation as discussed in
Alternative 2.

The excavation would be
shallow (down to 5 feet bgs)
and thus presents few
challenges. Technical reliability
of SVE in outdoor soil is
moderate despite the low
permeability shallow soils, but
the small radius of influence
would require closely spaced
wells. The implementability of
ICs is the same as for
Alternative 2 except only IC
layers 1 and 2 are included.

Capital = $646,000

Annual Cost = $172,000/year
(1.5-year SVE operation)

and $2,175/year

(100-year ICs and Monitoring)

Present Worth = $1,166,000

Revised T8-2 Detailed Analysis_ EAPC 7 (Gr4A) 8-26-09




TABLE 8-2
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 7 (GROUP 4A)
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA

BALANCING CRITERIA

Remedial
Alternative

Overall Protection of
Human Health and the
Environment

Compliance with
ARARs

Long-Term Effectiveness

Reduction of Toxicity,
Mobility or Volume

Short-Term Effectiveness

Implementability

Cost

ALTERNATIVE 5

YES

YES

RATING =9

RATING =9

RATING =6

RATING =5

RATING =3

Excavation (Arsenic,
VOCs) + ICs + Monitoring

ICs include layers 1 and 2
(informational, permit
review).

Would be protective because excavation
would remove the outdoor soil
contaminants. ICs would ensure that
future property owners and construction
workers are aware that they may
encounter unforeseen contamination and
can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from excavation activities,
RCRA if hazardous wastes
are encountered, and
requirements for a worker
health and safety program.

Excavation would remove the identified
area of contamination in shallow soil. ICs
can be effective for ongoing control of
potential exposures from future
construction work but there would be
some uncertainties about maintaining I1C
effectiveness over the long term.

Excavation would remove most of the
identified area of arsenic and VOC
contamination (>90%). Any unforeseen
contamination may be removed from the
property during future construction
projects, which may be identified by the
permit review IC.

There is potential for contaminant
release through dust and VOC
emissions during excavation, and
impact on the facility from staging and
loading of soils for off-site disposal.
Mitigation measures can provide
reasonable dust control. There is low
likelihood of short-term adverse effect
during IC design and implementation
as discussed in Alternative 2.

The excavation would be
deeper (down to 15 feet bgs)
and could potentially impact the
operations of the facility. The
implementability of ICs is the
same as for Alternative 2
except only IC layers 1 and 2
are included.

Capital = $826,000

Annual Cost = $2,175/year
(100-year ICs and Monitoring)

Present Worth= $1,131,000

TABLE NOTES

rON

Revised T8-2 Detailed Analysis_ EAPC 7 (Gr4A) 8-26-09

Ratings for the threshold criteria are provided as “Yes” or “No”. For example, “Yes” would indicate the alternative provides adequate protection of health and environment or that the alternative is in compliance with ARARs.
Ratings for the five balancing criteria are provided on a 10-point numerical rating scale from 0 to 9 reflecting a range of low rating to highest rating for each criterion.
All alternatives with ICs include “Informational” ICs that provide listing in site registries, web-based notification tools, etc. Capping alternatives include land use covenants requiring protection of cap. Refer to Table 8-10 for IC details.
Contaminant mass removal estimates are assumed, approximate quantities and are not based on technology-specific pilot testing.




TABLE 8-3

DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 16 (GROUP 4B)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of Human

Short-Term

- Compliance with Long-Term Effectiveness Reduction of Toxicity, h Implementability Cost
Health and the Environment ARARS Mobility or Volume Effectiveness
ALTERNATIVE 1 NO NO RATING = 1 RATING = 0 NOT APPLICABLE RATING =9 RATING =9
No Action Would not be protective because it does This alternative would not This alternative does not include any This alternative would not reduce There is no action. There is no action. NONE
not include any remediation or long term meet the state rule maintenance of the existing asphalt cap or any | TMV through treatment.
controls, and future owners or construction | requiring a restrictive ICs to control potential exposures to owners or
workers could encounter contamination. covenant when waste is construction workers.
left in place beyond UU/UE
levels.
ALTERNATIVE 2 YES YES RATING = 4 RATING =0 RATING =9 RATING =8 RATING =9

Institutional Controls (ICs) +
Monitoring

ICs include Layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because ICs would
ensure that future property owners and
construction workers are aware that they
may encounter contamination and can
take precautions.

This alternative would be in
compliance with ARARs,
including the state rule
requiring a restrictive
covenant when waste is
left in place beyond UU/UE
levels.

The area of the site is already capped but this
alternative would not guarantee it to remain
so. ICs can be effective for ongoing control of
potential exposures from future construction
work but there would be some uncertainties
about maintaining IC effectiveness over the
long term.

This alternative would not reduce
TMV through treatment.
Contaminant mass may be removed
from the impacted area during future
construction projects, which may be
identified by the permit review IC.

There is low likelihood of short-term
adverse effect during IC design and
implementation because the
existing cap is effective at mitigating
direct contact exposures, and
interim 1Cs currently in place control
against exposures during
construction projects that involve
digging in impacted areas.

There is good likelihood a deed
restriction (covenant) could be
negotiated with the property
owner, given EPA’s
enforcement leverage. The
permit review IC has been
implemented as a pilot project
and a zoning IC is likely to be
implemented with the City given
current political support. There
would be some uncertainties
about maintaining IC
effectiveness over the long
term.

Capital = $37,000

Annual Cost = $3,275/year
(100-year ICs and Monitoring)

Present Worth = $123,000

ALTERNATIVE 3

YES

YES

RATING =7

RATING =2

RATING =7

RATING =6

RATING =6

Capping (nonVOCs, VOCs) +
HVAC mod/SSV (UB) + ICs +
Monitoring

ICs include Layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because capping
would prevent exposure to outdoor soil
contaminants, and HVAC mod/SSV
engineering control would protect workers
inside the building from vapor intrusion into
indoor air. ICs would ensure that future
property owners and construction workers
are aware that they may encounter
contamination and can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SSV activities,
RCRA if hazardous wastes
are encountered,
requirements for a worker
health and safety program,
and the state rule requiring
a restrictive covenant when
waste is left in place
beyond UU/UE levels.

The active capping would effectively prevent
direct contact with contaminated soil in the
long term. HVAC mod/SSV would effectively
control potential exposures for facility
employees from residual contamination in the
long term if properly maintained. ICs can be
effective for ongoing control of potential
exposures from future construction work but
there would be some uncertainties about
maintaining IC effectiveness over the long
term.

This alternative would not reduce
TMV through treatment. SSV would
treat off-gassing VOCs under the
building but does not address the
source. HVAC mod does not treat
VOCs but controls exposure.
Contaminant mass may be removed
from the impacted area during future
construction projects, which may be
identified by the permit review IC.

Capping would have minimal
impact, as the existing cap is in
place and effective at mitigating
direct contact exposures.
Installation of HVAC mod would
have limited impact. SSV
installation could impact on-site
employees and facility operations
due to dust and VOC emissions
from trenching. There is low
likelihood of short-term adverse
effect during IC design and
implementation as discussed in
Alternative 2.

This portion of the site is
already paved with asphalt.
There are no problems
anticipated with slurry sealing or
a replacement asphalt surface if
needed. SSV trench and pipe
installation may face technical
challenges and uncertainties
due to its impact on the facility
operations. HVAC modifications
could pose moderate technical
challenges. The
implementability of ICs is the
same as for Alternative 2.

Capital = $486,000

Annual Cost = $55,775/year
(100-year cap, SSV, ICs and
Monitoring)

Present Worth = $1,913,000

T8-3 Detailed Analysis_EAPC 16 (Gr4B) 8-2-09




TABLE 8-3

DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 16 (GROUP 4B)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of Human

Short-Term

ALTERNATIVE 4

. li ith . i R i f Toxicity, _ .
Health and the Environment CompA IIRaR;g wit Long-Term Effectiveness ﬁlldoubci};t(;(no(; v (?lﬁll'?llttay Effectiveness Implementability Cost
YES YES RATING = 6 RATING = 6 RATING = 5

RATING =8

RATING =7

Capping (nonVOCs) + SVE/BV
(OS) + HVAC mod/SSV (UB) +
ICs + Monitoring

ICs include Layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because capping
would prevent exposure to nonVOCs
contaminants and SVE would remove
VOC contaminants in outdoor soil. HVAC
mod/SSV engineering control would
protect workers inside the building from
vapor intrusion into indoor air. ICs would
ensure that future property owners and
construction workers are aware that they
may encounter contamination and can
take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SVE or SSV
activities, RCRA if
hazardous wastes are
encountered, requirements
for a worker health and
safety program, and the
state rule requiring a
restrictive covenant when
waste is left in place
beyond UU/UE levels.

The active capping would effectively prevent
direct contact with nonVOC contaminated soil
in the long term. SVE would remediate VOCs
in outdoor soil. HYAC mod/SSV would
effectively control potential exposures for
facility employees from residual contamination
in the long term if properly maintained. ICs can
be effective for ongoing control of potential
exposures from future construction work but
there would be some uncertainties about
maintaining IC effectiveness over the long
term.

SVE would remediate VOC
contamination in outdoor soil fairly
effectively (>90%), but nonVOC
contamination would remain. SSV
would treat off-gassing VOCs under
the building but does not address
the source. HYAC mod does not
treat VOCs but controls exposure.
Contaminant mass may be removed
from the impacted area during future
construction projects, which may be
identified by the permit review IC.

Capping would have minimal
impact, as the existing cap is in
place and effective at mitigating
direct contact exposures. SVE
technologies are generally effective
at controlling VOC emissions
except for potential releases during
process upsets, startup testing, etc.
Installation of HVAC mod would
have limited impact. SSV
installation could impact on-site
employees and facility operations
due to dust and VOC emissions
from trenching. There is low
likelihood of short-term adverse
effect during IC design and
implementation as discussed in
Alternative 2.

This portion of the site is
already paved with asphalt.
There are no problems
anticipated with slurry sealing or
a replacement asphalt surface if
needed. Technical reliability of
SVE in outdoor soil is moderate
to good despite the low
permeability shallow soils, but
the small radius of influence
would require closely spaced
wells. SSV trench and pipe
installation may face technical
challenges and uncertainties
due to its impact on the facility
operations. HVAC modifications
could pose moderate technical
challenges. The
implementability of ICs is the
same as for Alternative 2.

Capital = $1,186,000

Annual Cost = 499,000/year
(3-year SVE operation)

and $26,775/year

(100-year cap, SSV, ICs and
Monitoring)

Present Worth = $3,691,000

ALTERNATIVE 5

YES

YES

RATING =8

RATING =8

RATING = 6

RATING =5

RATING = 4

Capping (nonVOCs) + SVE/BV
(OS) + SVE/BV (UB) + ICs +
Monitoring

ICs include layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because capping
would prevent exposure to nonVOCs in
outdoor soil, and SVE would remove VOC
contaminants in outdoor soil and below the
building. ICs would ensure that future
property owners and construction workers
are aware that they may encounter
unforeseen contamination and can take
precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SVE activities,
RCRA if hazardous wastes
are encountered,
requirements for a worker
health and safety program,
and the state rule requiring
a restrictive covenant when
waste is left in place
beyond UU/UE levels.

The active capping would effectively prevent
direct contact with nonVOC contaminated soil
in the long term. SVE would remediate VOCs
in outdoor soil and under the building. SVE
under the building would have somewhat
reduced effectiveness because it is difficult to
characterize soil under the building. Vapor
intrusion might remain a potential exposure
route due to residual soil and groundwater
contamination below the building. ICs can be
effective for ongoing control of potential
exposures from future construction work but
there would be some uncertainties about
maintaining IC effectiveness over the long
term.

SVE would remediate VOC
contamination in outdoor soil fairly
effectively (>90%), but nonVOC
contamination would remain. SVE
would remediate contamination
under the building but is limited by
characterization challenges (50-90%
removal) and the potential for
continued vapor intrusion from deep
soil and groundwater. Any
unforeseen contamination may be
removed from the property during
future construction projects, which
may be identified by the permit
review IC.

Capping would have minimal
impact, as the existing cap is in
place and effective at mitigating
direct contact exposures. SVE
technologies are generally effective
at controlling VOC emissions
except for potential releases during
process upsets, startup testing, etc.
There is potential for impacts to the
facility during SVE well installation
beneath the building. There is low
likelihood of short-term adverse
effect during IC design and
implementation as discussed in
Alternative 2.

This portion of the site is already
paved with asphalt. There are no
problems anticipated with slurry
sealing or a replacement asphalt
surface if needed. Technical
reliability of SVE in outdoor soil is
moderate to good despite the low
permeability shallow soils, but
the small radius of influence
would require closely spaced
wells. Installing horizontal wells
beneath the building can be
challenging. The implementability
of ICs is the same as for
Alternative 2.

Capital = $1,517,000

Annual Cost = 834,000/year
(3-year SVE operation)

and $26,775/year

(100-year cap, SSV O&M, ICs
and Monitoring)

Present Worth = $5,185,000

ALTERNATIVE 6

YES

YES

RATING =8

RATING =8

RATING =5

RATING = 4

RATING =3

Excavation (nonVOCs, VOCs)
+ SVE/BV (UB) + ICs +
Monitoring

ICs include layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because excavation
would remove the outdoor soil
contaminants, and SVE would remove
VOC contaminants below the building. ICs
would ensure that future property owners
and construction workers are aware that
they may encounter unforeseen
contamination and can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from excavation activities
and SVE activities, RCRA
if hazardous wastes are
encountered, requirements
for a worker health and
safety program, and the
state rule requiring a
restrictive covenant when
waste is left in place
beyond UU/UE levels.

Excavation would remove the identified area of
contamination in shallow soil. SVE would
remediate contamination under the building,
but its effectiveness would be somewhat
reduced because it is difficult to characterize
soil under the building. Vapor intrusion might
remain a potential exposure route due to
residual soil and groundwater contamination
below the building. ICs can be effective for
ongoing control of potential exposures from
future construction work but there would be
some uncertainties about maintaining IC
effectiveness over the long term.

Excavation would remove the
identified area of contamination in
outdoor soil (>90%). SVE would
remediate contamination under the
building but is limited by
characterization challenges (50-90%
removal) and the potential for
continued vapor intrusion from deep
soil and groundwater. Any
unforeseen contamination may be
removed from the property during
future construction projects, which
may be identified by the permit
review IC.

There is potential for contaminant
release through dust VOC
emissions during excavation, and
impact on the facility from staging
and loading of soils for off-site
disposal. Mitigation measures can
provide reasonable dust control.
SVE technologies are generally
effective at controlling VOC
emissions except for potential
releases during process upsets,
startup testing, etc. There is low
likelihood of short-term adverse
effect during IC design and
implementation as discussed in
Alternative 2.

The excavation would present
challenges due to its depth and
proximity to building. Installing
horizontal SVE wells under
buildings would be challenging
because (1) it would require the
less reliable “blind hole” drilling
method, and (2) site
characterization under the
buildings is difficult. The
implementability of ICs is the
same as for Alternative 2.

Capital = $4,890,000

Annual Cost = $561,600/year
(3-year SVE operation)

and $15,275/year

(100-year SSV O&M, ICs and
Monitoring)

Present Worth = $8,404,000
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TABLE 8-3
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 16 (GROUP 4B)
DEL AMO SOIL AND NAPL FS

TABLE NOTES
1. Ratings for the threshold criteria are provided as “Yes” or “No”. For example, “Yes” would indicate the alternative provides adequate protection of health and environment or that the alternative is in compliance with ARARs.

Ratings for the five balancing criteria are provided on a 10-point numerical rating scale from 0 to 9 reflecting a range of low rating to highest rating for each criterion.
All alternatives with ICs include “Informational” ICs that provide listing in site registries, web-based notification tools, etc. Capping alternatives include land use covenants requiring protection of cap. Refer to Table 8-10 for IC details.
There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pit Area, and political challenges could adversely affect implementation of such systems.

Contaminant mass removal estimates are assumed, approximate quantities and are not based on technology-specific pilot testing.
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TABLE 8-4
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 23 (GROUP 4B)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of
Human Health and the

Compliance with

Long-Term Effectiveness

Reduction of Toxicity,

Short-Term Effectiveness

Implementability

Cost

Environment ARARs Mobility or Volume

ALTERNATIVE 1 NO NO RATING = 1 RATING =0 NOT APPLICABLE RATING =9 RATING =9
No Action Would not be protective because it This alternative would not This alternative does not include any This alternative would not reduce TMV There is no action. There is no action. NONE

does not include any remediation or meet the state rule requiring | maintenance of the existing asphalt cap or | through treatment.

long term controls, and future owners | a restrictive covenant when any ICs to control potential exposures to

or construction workers could waste is left in place beyond | owners or construction workers.

encounter contamination. UU/UE levels.
ALTERNATIVE 2 YES YES RATING =0 RATING = 9 RATING = 8 RATING = 9

RATING =4

Institutional Controls (ICs) +
Monitoring

ICs include Layers 1-4A and 5
(informational, permit review,

Would be protective because ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
contamination and can take

This alternative would be in
compliance with ARARs,
including the state rule
requiring a restrictive
covenant when waste is left

The area of the site is already capped but
this alternative would not guarantee it to
remain so. ICs can be effective for
ongoing control of potential exposures
from future construction work but there

This alternative would not reduce TMV
through treatment. Contaminant mass
may be removed from the impacted
area during future construction projects,
which may be identified by the permit

There is low likelihood of short-term
adverse effect during IC design and
implementation because the existing
cap is effective at mitigating direct
contact exposures, and interim ICs

There is good likelihood a deed
restriction (covenant) could be
negotiated with the property owner,
given EPA’s enforcement leverage.
The permit review IC has been

Capital = $37,000

Annual Cost = $3,275/year
(100-year ICs and Monitoring)

Present Worth = $123,000

zoning restriction, and restrictive precautions. in place beyond UU/UE would be some uncertainties about review IC. currently in place control against implemented as a pilot project and
covenants including a levels. maintaining IC effectiveness over the long exposures during construction a zoning IC is likely to be
groundwater restrictive covenant). term. projects that involve digging in implemented with the City given
impacted areas. current political support. There

would be some uncertainties about

maintaining IC effectiveness over

the long term.
ALTERNATIVE 3 YES YES RATING =2 RATING = 6 RATING =5

RATING =7

RATING =7

Capping (VOCs) + HVAC
mod/SSV (UB) + ICs +
Monitoring

ICs include Layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenants including a

groundwater restrictive covenant).

Would be protective because
capping would prevent exposure to
outdoor soil contaminants, and
HVAC mod/SSV engineering control
would protect workers inside the
building from vapor intrusion into
indoor air. ICs would ensure that
future property owners and
construction workers are aware that
they may encounter contamination
and can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SSV activities,
RCRA if hazardous wastes
are encountered,
requirements for a worker
health and safety program,
and the state rule requiring
a restrictive covenant when
waste is left in place beyond
UU/UE levels.

The active capping would effectively
prevent direct contact with VOC
contaminated soil in the long term. HVAC
mod/SSV would effectively control
potential exposures for facility employees
from residual contamination in the long
term if properly maintained. ICs can be
effective for ongoing control of potential
exposures from future construction work
but there would be some uncertainties
about maintaining IC effectiveness over
the long term.

This alternative would not reduce TMV
through treatment. SSV would treat off-
gassing VOCs in the building but does
not address the source. HVAC mod
does not treat VOCs but controls
exposure. Contaminant mass may be
removed from the impacted area during
future construction projects, which may
be identified by the permit review IC.

Capping would have minimal impact,
as the existing cap is in place and
effective at mitigating direct contact
exposures. Installation of HYAC mod
would have limited impact. SSV
installation could impact on-site
employees and facility operations due
to dust and VOC emissions from
trenching. There is low likelihood of
short-term adverse effect during IC
design and implementation as
discussed in Alternative 2.

This portion of the site is already
paved with asphalt. There are no
problems anticipated with slurry
sealing or a replacement asphalt
surface if needed. SSV trench and
pipe installation may face technical
challenges and uncertainties due
to its impact on the facility
operations. HVAC modifications
could pose moderate technical
challenges. The implementability of
ICs is the same as for Alternative
2.

Capital = $1,169,000

Annual Cost = $82,775/year
(100-year cap, SSV, ICs and
Monitoring)

Present Worth = $3,374,000

ALTERNATIVE 4

YES

YES

RATING =8

RATING =6

RATING =7

RATING =6

RATING = 4

SVE/BV (OS) + HVAC
mod/SSV (UB) + ICs +
Monitoring

ICs include Layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenants including a

groundwater restrictive covenant).

Would be protective because SVE
would remove VOC contaminants in
outdoor soil, and HVAC mod/SSV
engineering control would protect
workers inside the building from
vapor intrusion into indoor air. ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
unforeseen contamination and can
take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SVE activities and
SSV activities, RCRA if
hazardous wastes are
encountered, requirements
for a worker health and
safety program, and the
state rule requiring a
restrictive covenant when
waste is left in place beyond
UU/UE levels.

SVE would remediate VOCs in outdoor
soil. HYAC mod/SSV would effectively
control potential exposures for facility
employees from residual contamination in
the long term if properly maintained. ICs
can be effective for ongoing control of
potential exposures from future
construction work but there would be
some uncertainties about maintaining IC
effectiveness over the long term.

SVE would remediate VOC
contamination in outdoor soil fairly
effectively (>90%). SSV would treat off-
gassing VOCs in the building but does
not address the source. HVAC mod
does not treat VOCs but controls
exposure. Contaminant mass may be
removed from the impacted area during
future construction projects, which may
be identified by the permit review IC.

SVE technologies are generally
effective at controlling VOC emissions
except for potential releases during
process upsets, startup testing, etc.
Installation of HVAC mod would have
limited impact. SSV installation could
impact on-site employees and facility
operations due to dust and VOC
emissions from trenching. There is
low likelihood of short-term adverse
effect during IC design and
implementation as discussed in
Alternative 2.

Technical reliability of SVE in
outdoor soil is moderate to good
despite the low permeability
shallow soils, but the small radius
of influence would require closely
spaced wells. SSV trench and pipe
installation may face technical
challenges and uncertainties due
to its impact on the facility
operations. HVAC modifications
could pose moderate technical
challenges. The implementability of
ICs is the same as for Alternative
2.

Capital = $2,156,000

Annual Cost = $642,000/year
(3-year SVE operation)

and $15,775/year

(100-year SSV, ICs and
Monitoring)

Present Worth = $5,063,000
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TABLE 8-4
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 23 (GROUP 4B)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of
Human Health and the
Environment

Compliance with
ARARs

Long-Term Effectiveness

Reduction of Toxicity,
Mobility or Volume

Short-Term Effectiveness

Implementability

Cost

ALTERNATIVE 5

YES

YES

RATING =8

RATING =8

RATING = 6

RATING =5

RATING =4

SVE/BV (OS) + SVE/BV (UB)
+ 1Cs + Monitoring

ICs include layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a

groundwater restrictive covenant).

Would be protective because SVE
would remove VOC contaminants in
outdoor soil and below the building.
ICs would ensure that future property
owners and construction workers are
aware that they may encounter
unforeseen contamination and can
take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SVE activities,
RCRA if hazardous wastes
are encountered,
requirements for a worker
health and safety program,
and the state rule requiring
a restrictive covenant when
waste is left in place beyond
UU/UE levels.

SVE would remediate VOCs in outdoor
soil. SVE would remediate VOCs under
the building at somewhat reduced
effectiveness because it is difficult to
characterize soil under the building. Vapor
intrusion might remain a potential
exposure route due to residual soil and
groundwater contamination below the
building. ICs can be effective for ongoing
control of potential exposures from future
construction work but there would be
some uncertainties about maintaining IC
effectiveness over the long term.

SVE would remediate VOC
contamination in outdoor soil fairly
effectively (>90%). SVE would
remediate contamination under the
building but is limited by
characterization challenges (50-90%
removal) and the potential for continued
vapor intrusion from deep soil and
groundwater. Any residual or
unforeseen contaminant mass may be
removed from the property during
future construction projects, which may
be identified by the permit review IC.

SVE technologies are generally
effective at controlling VOC emissions
except for potential releases during
process upsets, startup testing, etc.
There is potential for impacts to the
facility during SVE well installation
beneath the building. There is low
likelihood of short-term adverse effect
during IC design and implementation
as discussed in Alternative 2.

Technical reliability of SVE in
outdoor soil is moderate to good
despite the low permeability
shallow soils, but the small radius
of influence would require closely
spaced wells. Installing horizontal
SVE wells under buildings would
be challenging because (1) it would
require the less reliable “blind hole”
drilling method, and (2) site
characterization under the
buildings is difficult. The
implementability of ICs is the same
as for Alternative 2.

Capital = $2,425,000

Annual Cost = $1,310,000/year
(8-year SVE operation)

and $15,275/year

(100-year SSV O&M, ICs and
Monitoring)

Present Worth = $7,556,000

ALTERNATIVE 6

YES

YES

RATING =8

RATING =8

RATING =5

RATING = 4

RATING =2

Excavation (VOCs) + SVE/BV
(UB) + ICs + Monitoring

ICs include layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a

groundwater restrictive covenant).

Would be protective because
excavation would remove the outdoor
soil contaminants, and SVE would
remove VOC contaminants below the
building. ICs would ensure that future
property owners and construction
workers are aware that they may
encounter unforeseen contamination
and can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from excavation activities
and SVE activities, RCRA if
hazardous wastes are
encountered, requirements
for a worker health and
safety program, and the
state rule requiring a
restrictive covenant when
waste is left in place beyond
UU/UE levels.

Excavation would remove the identified
area of VOC contamination in shallow soil.
SVE would remediate VOCs under the
building, but its effectiveness would be
somewhat reduced because it is difficult to
characterize soil under the building. Vapor
intrusion might remain a potential
exposure route due to residual soil and
groundwater contamination below the
building. ICs can be effective for ongoing
control of potential exposures from future
construction work but there would be
some uncertainties about maintaining IC
effectiveness over the long term.

Excavation would remove the identified
area of contamination in outdoor soil
(>90%). SVE would remediate
contamination under the building but is
limited by characterization challenges
(50-90%) and the potential for
continued vapor intrusion from deep
soil and groundwater. Any residual or
unforeseen contaminant mass may be
removed from the property during
future construction projects, which may
be identified by the permit review IC.

There is potential for contaminant
release from VOC emissions during
excavation, and impact on the facility
from staging and loading of soils for
off-site disposal. SVE technologies
are generally effective at controlling
VOC emissions except for potential
releases during process upsets,
startup testing, etc. There is low
likelihood of short-term adverse effect
during IC design and implementation
as discussed in Alternative 2.

The excavation would present
challenges at an active facility due
to its size and depth. Installing
horizontal SVE wells under
buildings would be challenging
because (1) it would require the
less reliable “blind hole” drilling
method, and (2) site
characterization under the
buildings is difficult. The
implementability of ICs is the same
as for Alternative 2.

Capital = $8,725,000

Annual Cost = $791,000/year
(8-year SVE operation)

and $15,275/year

(100-year SSV O&M, ICs and
Monitoring)

Present Worth = $13,979,000

TABLE NOTES
1.

Ratings for the threshold criteria are provided as “Yes” or “No”. For example, “Yes” would indicate the alternative provides adequate protection of health and environment or that the alternative is in compliance with ARARs.
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Ratings for the five balancing criteria are provided on a 10-point numerical rating scale from 0 to 9 reflecting a range of low rating to highest rating for each criterion.
All alternatives with ICs include “Informational” ICs that provide listing in site registries, web-based notification tools, etc. Capping alternatives include land use covenants requiring protection of cap. Refer to Table 8-10 for IC details.
There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems.
Contaminant mass removal estimates are assumed, approximate quantities and are not based on technology-specific pilot testing.




TABLE 8-5
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 5 (GROUP 4B)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of

Human Health and the Compliance with Long-Term Effectiveness Reduction of Toxicity, | Short-Term Effectiveness Implementability Cost
Environment ARARs Mobility or Volume
ALTERNATIVE 1 NO NO RATING = 1 RATING =0 NOT APPLICABLE RATING =9 RATING =9
No Action Would not be protective because it This alternative would not This alternative does not include any This alternative would not reduce There is no action. There is no action. NONE
does not include any remediation or meet the state rule requiring maintenance of the existing asphalt cap TMV through treatment.
long term controls, and future owners a restrictive covenant when or any ICs to control potential exposures
or construction workers could waste is left in place beyond | to owners or construction workers.
encounter contamination. UU/UE levels.
ALTERNATIVE 2 YES YES RATING = 4 RATING =0 RATING =9 RATING = 8 RATING =9

Institutional Controls (ICs) +
Monitoring

ICs include Layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
contamination and can take
precautions.

This alternative would be in
compliance with ARARs,
including the state rule
requiring a restrictive
covenant when waste is left
in place beyond UU/UE
levels.

The area of the site is already capped
but this alternative would not guarantee
it to remain so. ICs can be effective for
ongoing control of potential exposures
from future construction work but there
would be some uncertainties about
maintaining IC effectiveness over the
long term.

This alternative would not reduce
TMV through treatment.
Contaminant mass may be
removed from the impacted area
during future construction projects,
which may be identified by the
permit review IC.

There is low likelihood of short-term
adverse effect during IC design and
implementation because the existing
cap is effective at mitigating direct
contact exposures, and interim ICs
currently in place control against
exposures during construction
projects that involve digging in
impacted areas.

There is good likelihood a deed
restriction (covenant) could be
negotiated with the property owner,
given EPA’s enforcement leverage.
The permit review IC has been
implemented as a pilot project and a
zoning IC is likely to be implemented
with the City given current political
support. There would be some
uncertainties about maintaining I1C
effectiveness over the long term.

Capital = $37,000

Annual Cost = $3,275/year
(100-year ICs and Monitoring)

Present Worth = $123,000

ALTERNATIVE 3

YES

YES

RATING =7

RATING =2

RATING =8

RATING =7

RATING =5

Capping (Benzene) + HVAC
mod/SSV (UB) + ICs +
Monitoring

ICs include Layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because capping
would prevent exposure to outdoor soil
VOC contaminants, and HVAC
mod/SSV engineering control would
protect workers inside the building from
vapor intrusion into indoor air. ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
contamination and can take
precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SSV activities,
RCRA if hazardous wastes
are encountered,
requirements for a worker
health and safety program,
and the state rule requiring a
restrictive covenant when
waste is left in place beyond
UU/UE levels.

The active capping would effectively
prevent direct contact with benzene-
contaminated soil in the long term.
HVAC mod/SSV would effectively
control potential exposures for facility
employees from residual contamination
in the long term if properly maintained.
ICs can be effective for ongoing control
of potential exposures from future
construction work but there would be
some uncertainties about maintaining IC
effectiveness over the long term.

This alternative would not reduce
TMV through treatment. SSV would
treat off-gassing VOCs in the
building but does not address the
source. HVAC mod does not treat
VOCs but controls exposure.
Contaminant mass may be
removed from the impacted area
during future construction projects,
which may be identified by the
permit review IC.

Capping would have minimal impact,
as the existing cap is in place and
effective at mitigating direct contact
exposures. Installation of HVAC mod
would have limited impact. SSV
installation could impact on-site
employees and facility operations due
to dust and VOC emissions from
trenching. There is low likelihood of
short-term adverse effect during IC
design and implementation as
discussed in Alternative 2.

This portion of the site is already
paved with asphalt. There are no
problems anticipated with slurry
sealing or a replacement asphalt
surface if needed. SSV trench and
pipe installation may face technical
challenges and uncertainties due to
its impact on the facility operations.
HVAC modifications could pose
moderate technical challenges. The
implementability of ICs is the same as
for Alternative 2.

Capital = $1,002,000

Annual Cost = $90,775/year
(100-year cap, HVAC, ICs and
Monitoring)

Present Worth = $3,365,000

ALTERNATIVE 4

YES

YES

RATING =8

RATING =6

RATING =7

RATING =6

RATING =5

SVE/BV (OS) + HVAC
mod/SSV (UB) + ICs +
Monitoring

ICs include Layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because SVE
would remove VOC contaminants in
outdoor soil, and HYAC mod/SSV
engineering control would protect
workers inside the building from vapor
intrusion into indoor air. ICs would
ensure that future property owners and
construction workers are aware that
they may encounter contamination and
can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SVE activities and
SSV activities, RCRA if
hazardous wastes are
encountered, requirements
for a worker health and
safety program, and the
state rule requiring a
restrictive covenant when
waste is left in place beyond
UU/UE levels.

SVE would remediate VOCs in outdoor
soil. HYAC mod/SSV would effectively
control potential exposures for facility
employees from residual contamination
in the long term if properly maintained.
ICs can be effective for ongoing control
of potential exposures from future
construction work but there would be
some uncertainties about maintaining IC
effectiveness over the long term.

SVE would remediate VOC
contamination in outdoor soil fairly
effectively (>90%). SSV would treat
off-gassing VOCs in the building but
does not address the source. HVAC
mod does not treat VOCs but
controls exposure. Contaminant
mass may be removed from the
impacted area during future
construction projects, which may be
identified by the permit review IC.

SVE technologies are generally
effective at controlling VOC emissions
except for potential releases during
process upsets, startup testing, etc.
Installation of HYAC mod would have
limited impact. SSV installation could
impact on-site employees and facility
operations due to dust and VOC
emissions from trenching. There is
low likelihood of short-term adverse
effect during IC design and
implementation as discussed in
Alternative 2.

Technical reliability of SVE in outdoor
soil is moderate to good despite the
low permeability shallow soils, but the
small radius of influence would
require closely spaced wells. SSV
trench and pipe installation may face
technical challenges and
uncertainties due to its impact on the
facility operations. HVAC
modifications could pose moderate
technical challenges. The
implementability of ICs is the same as
for Alternative 2.

Capital = $2,053,000

Annual Cost $514,000/year
(3-year SVE operation)
and $15,775/year
(100-year HVAC, ICs and
Monitoring)

Present Worth = $4,520,000
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TABLE 8-5
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 5 (GROUP 4B)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of

Human Health and the Compliance with Long-Term Effectiveness Reduction of Toxicity, | Short-Term Effectiveness Implementability Cost
Environment ARARs Mobility or Volume
ALTERNATIVE 5 YES YES RATING = 8 RATING = 6 RATING = 5 RATING = 4

RATING =8

SVE/BV (OS) + SVE/BV (UB) +
ICs + Monitoring

ICs include layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because SVE
would remove VOC contaminants in
outdoor soil and below the building. ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
unforeseen contamination and can take
precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SVE activities,
RCRA if hazardous wastes
are encountered,
requirements for a worker
health and safety program,
and the state rule requiring a
restrictive covenant when
waste is left in place beyond
UU/UE levels.

SVE would remediate VOCs in outdoor
soil and under the building, but its
effectiveness under the building would
be somewhat reduced because it is
difficult to characterize soil under the
building. Vapor intrusion might remain a
potential exposure route due to residual
soil and groundwater contamination
below the building. ICs can be effective
for ongoing control of potential
exposures from future construction work
but there would be some uncertainties
about maintaining IC effectiveness over
the long term.

SVE would remediate VOC
contamination in outdoor soil fairly
effectively (>90%). SVE would
remediate contamination under the
building but is limited by
characterization challenges (50-
90% removal) and the potential for
continued vapor intrusion from deep
soil and groundwater. Any residual
or unforeseen contaminant mass
may be removed from the property
during future construction projects,
which may be identified by the
permit review IC.

SVE technologies are generally
effective at controlling VOC emissions
except for potential releases during
process upsets, startup testing, etc.
There is potential for impacts to the
facility during SVE well installation
beneath the building. There is low
likelihood of short-term adverse effect
during IC design and implementation
as discussed in Alternative 2.

Technical reliability of SVE in outdoor
soil is moderate to good despite the
low permeability shallow soils, but the
small radius of influence would
require closely spaced wells.
Installing horizontal SVE wells under
buildings would be challenging
because (1) it would require the less
reliable “blind hole” drilling method,
and (2) site characterization under the
buildings is difficult. The
implementability of ICs is the same as
for Alternative 2.

Capital = $2,613,000

Annual Cost = $935,000/year
(8-year SVE operation)

and $15,275/year

(100-year SSV O&M, ICs and
Monitoring)

Present Worth = $6,557,000

ALTERNATIVE 6

YES

YES

RATING =8

RATING =8

RATING =5

RATING =4

RATING =2

Excavation (Benzene) +
SVE/BV (UB) + ICs +
Monitoring

ICs include layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because
excavation would remove the outdoor
soil contaminants, and SVE would
remove VOC contaminants below the
building. ICs would ensure that future
property owners and construction
workers are aware that they may
encounter unforeseen contamination
and can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from excavation activities
and SVE activities, RCRA if
hazardous wastes are
encountered, requirements
for a worker health and
safety program, and the
state rule requiring a
restrictive covenant when
waste is left in place beyond
UU/UE levels.

Excavation would remove the identified
area of benzene contamination in
shallow soil. SVE would remediate
VOCs under the building, but its
effectiveness would be somewhat
reduced because it is difficult to
characterize soil under the building.
Vapor intrusion might remain a potential
exposure route due to residual soil and
groundwater contamination below the
building. ICs can be effective for ongoing
control of potential exposures from
future construction work but there would
be some uncertainties about maintaining
IC effectiveness over the long term.

Excavation would remove the
identified area of contamination in
outdoor soil (>90%). SVE would
remediate contamination under the
building but is limited (50-90%
removal) by characterization
challenges and the potential for
continued vapor intrusion from deep
soil and groundwater. Any residual
or unforeseen contaminant mass
may be removed from the property
during future construction projects,
which may be identified by the
permit review IC.

There is potential for contaminant
release from VOC emissions during
excavation, and impact on the facility
from staging and loading of soils for
off-site disposal. SVE technologies
are generally effective at controlling
VOC emissions except for potential
releases during process upsets,
startup testing, etc. There is low
likelihood of short-term adverse effect
during IC design and implementation
as discussed in Alternative 2.

The excavation would present
challenges at an active facility due to
its size and depth. Installing
horizontal SVE wells under buildings
would be challenging because (1) it
would require the less reliable “blind
hole” drilling method, and (2) site
characterization under the buildings is
difficult. The implementability of ICs is
the same as for Alternative 2.

Capital = $9,202,000

Annual Cost = $673,000/year
(3-year SVE operation)

and $15,275/year

(100-year SSV O&M, ICs and
Monitoring)

Present Worth = $14,174,000

TABLE NOTES

ISHER S\ R

T8-5 Detailed Analysis_EAPC 5 (Gr4B) 8-2-09

Ratings for the threshold criteria are provided as “Yes” or “No”. For example, “Yes” would indicate the alternative provides adequate protection of health and environment or that the alternative is in compliance with ARARs.
Ratings for the five balancing criteria are provided on a 10-point numerical rating scale from 0 to 9 reflecting a range of low rating to highest rating for each criterion.
All alternatives with ICs include “Informational” ICs that provide listing in site registries, web-based notification tools, etc. Capping alternatives include land use covenants requiring protection of cap. Refer to Table 8-10 for IC details.

There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems.
Contaminant mass removal estimates are assumed, approximate quantities and are not based on technology-specific pilot testing.




TABLE 8-6

DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 32 (GROUP 3A)
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA

BALANCING CRITERIA

Remedial Alternative i . . . - -
g‘ég'lﬁ:l :nrg tti(glgnv?:olj‘l:nn;?‘? Compliance with Long-Term Effectiveness Reduction of Toxicity, E?f';g:itv-gﬁ:;n; S Implementability Cost
ARARs Mobility or Volume

ALTERNATIVE 1 NO NO RATING = 1 RATING =0 NOT APPLICABLE RATING =9 RATING =9

No Action Would not be protective because it does This alternative would not This alternative does not include any This alternative would not reduce There is no action. There is no action. NONE
not include any remediation or long term meet the state rule requiring a maintenance of the existing asphalt cap or | TMV through treatment.
controls, and future owners or restrictive covenant when any ICs to control potential exposures to
construction workers could encounter waste is left in place beyond owners or construction workers.
contamination. UU/UE levels.

ALTERNATIVE 2 YES YES RATING =5 RATING =0 RATING =9 RATING = 8 RATING =9

Institutional Controls (ICs) +
Monitoring

ICs include Layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenant).

Would be protective because ICs would
ensure that future property owners and
construction workers are aware that they
may encounter contamination and can
take precautions.

This alternative would be in
compliance with ARARs,
including the state rule
requiring a restrictive covenant
when waste is left in place
beyond UU/UE levels.

The area of the site is already capped but
this alternative would not guarantee it to
remain so. ICs can be effective for
ongoing control of potential exposures
from future construction work but there
would be some uncertainties about
maintaining IC effectiveness over the long
term.

This alternative would not reduce
TMV through treatment.
Contaminant mass may be
removed from the impacted area
during future construction projects,
which may be identified by the
permit review IC.

There is low likelihood of short-term
adverse effect during IC design and
implementation because the
existing cap is effective at
mitigating direct contact exposures,
and interim ICs currently in place
control against exposures during
construction projects that involve
digging in impacted areas.

There is good likelihood a deed
restriction (covenant) could be
negotiated with the property owner,
given EPA’s enforcement leverage.
The permit review IC has been
implemented as a pilot project and
a zoning IC is likely to be
implemented with the City given
current political support. There
would be some uncertainties about
maintaining IC effectiveness over
the long term.

Capital = $37,000

Annual Cost = $3,275/year
(100-year ICs and Monitoring)

Present Worth = $123,000

ALTERNATIVE 3

YES

YES

RATING =8

RATING =0

RATING = 8

RATING =8

RATING =7

Capping (B(a)P) + ICs +
Monitoring

ICs include Layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenant).

Would be protective because capping
would prevent exposure to outdoor soil
contaminants, and ICs would ensure that
future property owners and construction
workers are aware that they may
encounter contamination and can take
precautions.

This alternative would be in
compliance with ARARs,
including the state rule
requiring a restrictive covenant
when waste is left in place
beyond UU/UE levels.

The active capping would effectively
prevent direct contact with contaminated
soil in the long term. ICs can be effective
for ongoing control of potential exposures
from future construction work but there
would be some uncertainties about
maintaining IC effectiveness over the long
term.

This alternative would not reduce
TMV through treatment.
Contaminant mass may be
removed from the impacted area
during future construction projects,
which may be identified by the
permit review IC.

Capping would have minimal
impact, as the existing cap is in
place and effective at mitigating
direct contact exposures. There is
low likelihood of short-term adverse
effect during IC design and
implementation as discussed in
Alternative 2.

This portion of the site is already
paved with asphalt. There are no
problems anticipated with slurry
sealing or a replacement asphalt
surface if needed. The
implementability of ICs is the same
as for Alternative 2.

Capital = $117,000

Annual Cost = $6,775/year
(100-year cap, ICs and
Monitoring)

Present Worth = $302,000

ALTERNATIVE 4

YES

YES

RATING =9

RATING =9

RATING =7

RATING = 6

RATING =7

Excavation (B(a)P) + ICs +
Monitoring

ICs include layers 1,2 and 5
(informational, permit review).

Would be protective because excavation
would remove the outdoor soil
contaminants, and ICs would ensure that
future property owners and construction
workers are aware that they may
encounter unforeseen contamination and
can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from excavation activities,
RCRA if hazardous wastes are
encountered, and
requirements for a worker
health and safety program.

Excavation would remove the identified
area of contamination in shallow soil. ICs
can be effective for ongoing control of
potential exposures from future
construction work but there would be
some uncertainties about maintaining IC
effectiveness over the long term.

Excavation would remove the
identified area of contamination in
outdoor soil (>90%). Any residual
or unforeseen contaminant mass
may be removed from the property
during future construction projects,
which may be identified by the
permit review IC.

There is potential for contaminant
release through dust during
excavation, and impact on the
facility from staging and loading of
soils for off-site disposal. Mitigation
measures can provide reasonable
dust control. There is low likelihood
of short-term adverse effect during
IC design and implementation as
discussed in Alternative 2.

The excavation would be shallow
(5 feet deep) and thus would
present few challenges. The
implementability of ICs is the same
as for Alternative 2.

Capital = $213,000

Annual Cost = $2,675/year
(100-year ICs and Monitoring)

Present Worth = $347,000

TABLE NOTES

1. Ratings for the threshold criteria are provided as “Yes” or “No”. For example, “Yes” would indicate the alternative provides adequate protection of health and environment or that the alternative is in compliance with ARARs.
2. Ratings for the five balancing criteria are provided on a 10-point numerical rating scale from 0 to 9 reflecting a range of low rating to highest rating for each criterion.
3. All alternatives with ICs include “Informational” ICs that provide listing in site registries, web-based notification tools, etc. Capping alternatives include land use covenants requiring protection of cap. Refer to Table 8-10 for IC details.

T8-6 Detailed Analysis_EAPC 32 (Gr3A) 7-23-09




TABLE 8-7
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 9 (GROUP 3B)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of
Human Health and the

Compliance with

Long-Term Effectiveness

Reduction of Toxicity,

Short-Term Effectiveness

Implementability

Cost

Environment ARARs Mobility or Volume

ALTERNATIVE 1 NO NO RATING = 1 RATING =0 NOT APPLICABLE RATING =9 RATING =9
No Action Would not be protective because it This alternative would not This alternative does not include any This alternative would not reduce There is no action. There is no action. NONE

does not include any remediation or meet the state rule requiring maintenance of the existing asphalt cap TMV through treatment.

long term controls, and future owners a restrictive covenant when or any ICs to control potential exposures

or construction workers could waste is left in place beyond | to owners or construction workers.

encounter contamination. UU/UE levels.
ALTERNATIVE 2 YES YES RATING = 4 RATING =0 RATING =9 RATING = 8 RATING =9

Institutional Controls (ICs) +
Monitoring

ICs include Layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
contamination and can take
precautions.

This alternative would be in
compliance with ARARs,
including the state rule
requiring a restrictive
covenant when waste is left
in place beyond UU/UE
levels.

The area of the site is already capped
but this alternative would not guarantee
it to remain so. ICs can be effective for
ongoing control of potential exposures
from future construction work but there
would be some uncertainties about
maintaining IC effectiveness over the
long term.

This alternative would not reduce
TMV through treatment.
Contaminant mass may be
removed from the impacted area
during future construction projects,
which may be identified by the
permit review IC.

There is low likelihood of short-term
adverse effect during IC design and
implementation because the existing
cap is effective at mitigating direct
contact exposures, and interim ICs
currently in place control against
exposures during construction
projects that involve digging in
impacted areas.

There is good likelihood a deed
restriction (covenant) could be
negotiated with the property owner,
given EPA’s enforcement leverage.
The permit review IC has been
implemented as a pilot project and a
zoning IC is likely to be implemented
with the City given current political
support. There would be some
uncertainties about maintaining 1C
effectiveness over the long term.

Capital = $37,000

Annual Cost = $3,275/year
100-year ICs and Monitoring)

Present Worth = $123,000

ALTERNATIVE 3

YES

YES

RATING =7

RATING =2

RATING =7

RATING = 6

RATING =5

Capping (Benzene) + HVAC
mod/SSV (UB) + ICs +
Monitoring

ICs include Layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because capping
would prevent exposure to outdoor soil
VOC contaminants, and HVAC
mod/SSV engineering control would
protect workers inside the building from
vapor intrusion into indoor air. ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
contamination and can take
precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SSV activities,
RCRA if hazardous wastes
are encountered,
requirements for a worker
health and safety program,
and the state rule requiring a
restrictive covenant when
waste is left in place beyond
UU/UE levels.

The active capping would effectively
prevent direct contact with benzene-
contaminated soil in the long term.
HVAC mod/SSV would effectively
control potential exposures for facility
employees from residual contamination
in the long term if properly maintained.
ICs can be effective for ongoing control
of potential exposures from future
construction work but there would be
some uncertainties about maintaining IC
effectiveness over the long term.

This alternative would not reduce
TMV through treatment. SSV
would treat off-gassing VOCs in
the building but does not address
the source. HVAC mod does not
treat VOCs but controls exposure.
Contaminant mass may be
removed from the impacted area
during future construction projects,
which may be identified by the
permit review IC.

Capping would have minimal impact,
as the existing cap is in place and
effective at mitigating direct contact
exposures. Installation of HYAC mod
would have limited impact. SSV
installation could impact on-site
employees and facility operations due
to dust and VOC emissions from
trenching. There is low likelihood of
short-term adverse effect during IC
design and implementation as
discussed in Alternative 2.

This portion of the site is already
paved with asphalt. There are no
problems anticipated with slurry
sealing or a replacement asphalt
surface if needed. SSV trench and
pipe installation may face technical
challenges and uncertainties due to
its impact on the facility operations.
HVAC modifications could pose
moderate technical challenges. The
implementability of ICs is the same as
for Alternative 2.

Capital = $438,000

Annual Cost = $33,775/year
(100-yar cap, HVAC, ICs and
Monitoring)

Present Worth = $1,331,000

ALTERNATIVE 4

YES

YES

RATING =8

RATING =6

RATING =7

RATING =6

RATING =3

SVE/BV (OS) + HVAC
mod/SSV (UB) + ICs +
Monitoring

ICs include Layers 1-5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because SVE
would remove VOC contaminants in
outdoor soil, and HYAC mod/SSV
engineering control would protect
workers inside the building from vapor
intrusion into indoor air. ICs would
ensure that future property owners and
construction workers are aware that
they may encounter contamination and
can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SVE activities and
SSV activities, RCRA if
hazardous wastes are
encountered, requirements
for a worker health and
safety program, and the
state rule requiring a
restrictive covenant when
waste is left in place beyond
UU/UE levels.

SVE would remediate VOCs in outdoor
soil. HYAC mod/SSV would effectively
control potential exposures for facility
employees from residual contamination
in the long term if properly maintained.
ICs can be effective for ongoing control
of potential exposures from future
construction work but there would be
some uncertainties about maintaining IC
effectiveness over the long term.

SVE would remediate VOC
contamination in outdoor soil fairly
effectively (>90%). SSV would
treat off-gassing VOCs in the
building but does not address the
source. HVAC mod does not treat
VOCs but controls exposure.
Contaminant mass may be
removed from the impacted area
during future construction projects,
which may be identified by the
permit review IC.

SVE technologies are generally
effective at controlling VOC emissions
except for potential releases during
process upsets, startup testing, etc.
Installation of HVAC mod would have
limited impact. SSV installation could
impact on-site employees and facility
operations due to dust and VOC
emissions from trenching. There is
low likelihood of short-term adverse
effect during IC design and
implementation as discussed in
Alternative 2.

Technical reliability of SVE in outdoor
soil is moderate to good despite the
low permeability shallow soils, but the
small radius of influence would
require closely spaced wells. SSV
trench and pipe installation may face
technical challenges and
uncertainties due to its impact on the
facility operations. HVAC
modifications could pose moderate
technical challenges. The
implementability of ICs is the same as
for Alternative 2.

Capital = $993 ,000

Annual Cost = $374,000/year
(8-year SVE operation)

and $15,775/year

(100-year HVAC, ICs and
Monitoring)

Present Worth = $2,790,000

T8-7_Detailed_Analysis EAPC_9_(Gr3B)_12-15-09
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TABLE 8-7
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 9 (GROUP 3B)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of
Human Health and the
Environment

Compliance with
ARARs

Long-Term Effectiveness

Reduction of Toxicity,
Mobility or Volume

Short-Term Effectiveness

Implementability

Cost

ALTERNATIVE 5

YES

YES

RATING =8

RATING =8

RATING =6

RATING =5

RATING =3

SVE/BV (OS) + SVE/BV (UB) +
ICs + Monitoring

ICs include layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because SVE
would remove VOC contaminants in
outdoor soil and below the building. ICs
would ensure that future property
owners and construction workers are
aware that they may encounter
unforeseen contamination and can take
precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from the SVE activities,
RCRA if hazardous wastes
are encountered,
requirements for a worker
health and safety program,
and the state rule requiring a
restrictive covenant when
waste is left in place beyond
UU/UE levels.

SVE would remediate VOCs in outdoor
soil and under the building, but its
effectiveness under the building would
be somewhat reduced because it is
difficult to characterize soil under the
building. Vapor intrusion might remain a
potential exposure route due to residual
soil and groundwater contamination
below the building. ICs can be effective
for ongoing control of potential
exposures from future construction work
but there would be some uncertainties
about maintaining IC effectiveness over
the long term.

SVE would remediate VOC
contamination in outdoor soil fairly
effectively (>90%). SVE would
remediate contamination under
the building but is limited by
characterization challenges (50-
90% removal) and the potential for
continued vapor intrusion from
deep soil and groundwater. Any
residual or unforeseen
contaminant mass may be
removed from the property during
future construction projects, which
may be identified by the permit
review IC.

SVE technologies are generally
effective at controlling VOC emissions
except for potential releases during
process upsets, startup testing, etc.
There is potential for impacts to the
facility during SVE well installation
beneath the building. There is low
likelihood of short-term adverse effect
during IC design and implementation
as discussed in Alternative 2.

Technical reliability of SVE in outdoor
soil is moderate to good despite the
low permeability shallow soils, but the
small radius of influence would
require closely spaced wells.
Installing horizontal SVE wells under
buildings would be challenging
because (1) it would require the less
reliable “blind hole” drilling method,
and (2) site characterization under the
buildings is difficult. The
implementability of ICs is the same as
for Alternative 2.

Capital = $1,242,000

Annual Cost = $578,000/year
(8-year SVE operation)

and $15,275/year

(100-year SSV O&M, ICs and
Monitoring)

Present Worth = $3,745,000

ALTERNATIVE 6

YES

YES

RATING =8

RATING =8

RATING =5

RATING =4

RATING =2

Excavation (Benzene) +
SVE/BV (UB) + ICs +
Monitoring

ICs include layers 1-4A and 5
(informational, permit review,
zoning restriction, and restrictive
covenants including a groundwater
restrictive covenant).

Would be protective because
excavation would remove the outdoor
soil contaminants, and SVE would
remove VOC contaminants below the
building. ICs would ensure that future
property owners and construction
workers are aware that they may
encounter unforeseen contamination
and can take precautions.

This alternative would be in
compliance with ARARs,
including SCAQMD
requirements for emissions
from excavation activities
and SVE activities, RCRA if
hazardous wastes are
encountered, requirements
for a worker health and
safety program and the state
rule requiring a restrictive
covenant when waste is left
in place beyond UU/UE
levels.

Excavation would remove the identified
area of benzene contamination in
shallow soil. SVE would remediate
VOCs under the building, but its
effectiveness there would be somewhat
reduced because it is difficult to
characterize soil under the building.
Vapor intrusion might remain a potential
exposure route due to residual soil and
groundwater contamination below the
building. ICs can be effective for ongoing
control of potential exposures from
future construction work but there would
be some uncertainties about maintaining
IC effectiveness over the long term.

Excavation would remove the
identified area of contamination in
outdoor soil (>90%). SVE would
remediate contamination under
the building but is limited (50-90%
removal) by characterization
challenges and the potential for
continued vapor intrusion from
deep soil and groundwater. Any
residual or unforeseen
contaminant mass may be
removed from the property during
future construction projects, which
may be identified by the permit
review IC.

There is potential for contaminant
release from VOC emissions during
excavation, and impact on the facility
from staging and loading of soils for
off-site disposal. SVE technologies
are generally effective at controlling
VOC emissions except for potential
releases during process upsets,
startup testing, etc. There is potential
for impacts to the facility during SVE
well installation beneath the building.
There is low likelihood of short-term
adverse effect during IC design and
implementation as discussed in
Alternative 2.

The excavation would present
challenges at an active facility due to
its size and depth. Installing
horizontal SVE wells under buildings
would be challenging because (1) it
would require the less reliable “blind
hole” drilling method, and (2) site
characterization under the buildings is
difficult. The implementability of ICs is
the same as for Alternative 2.

Capital = $2,536,000

Annual Cost = $389,000/year
(3-year SVE operation)

and $15,275/year

(100-year SSV O&M, ICs and
Monitoring)

Present Worth = $4,875,000

TABLE NOTES

ISHER S\ R

T8-7_Detailed_Analysis EAPC_9_(Gr3B)_12-15-09

Ratings for the threshold criteria are provided as “Yes” or “No”. For example, “Yes” would indicate the alternative provides adequate protection of health and environment or that the alternative is in compliance with ARARs.
Ratings for the five balancing criteria are provided on a 10-point numerical rating scale from 0 to 9 reflecting a range of low rating to highest rating for each criterion.
All alternatives with ICs include “Informational” ICs that provide listing in site registries, web-based notification tools, etc. Capping alternatives include land use covenants requiring protection of cap. Refer to Table 8-10 for IC details.

There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems.
Contaminant mass removal estimates are assumed, approximate quantities and are not based on technology-specific pilot testing.

December 15, 2009




TABLE 8-8
DETAILED ANALYSIS OF ALTERNATIVES FOR EAPC 21 (GROUP 2)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of

Human Health and the Compliance with Long-Term Effectiveness Reduction of Toxicity, Short-Term Effectiveness Implementability Cost
Environment ARARs Mobility or Volume

ALTERNATIVE 1 NO NO RATING = 1 RATING =0 NOT APPLICABLE RATING =9 RATING =9
No Action Would not be protective because it does This alternative would not This alternative does not include any This alternative would not reduce There is no action. There is no action. NONE

not include ICs or Monitoring and future meet the state rule requiring a | maintenance of the existing asphalt cap TMV through treatment.

owners or construction workers could restrictive covenant when or any ICs to control potential exposures

encounter contamination. waste is left in place beyond to owners or construction workers.

UU/UE levels.

ALTERNATIVE 2 YES YES RATING =7 RATING =0 RATING =9 RATING = 8 RATING =9

Institutional Controls (ICs) +
Monitoring

ICs include layers 1 and 2
(informational, permit review).

Would be protective because |ICs would
ensure that future property owners and
construction workers are aware that they
may encounter unforeseen
contamination and can take precautions.

This alternative would be in
compliance with ARARs,
including the state rule
requiring a restrictive
covenant when waste is left in
place beyond UU/UE levels.

The area of the site is already capped but
this alternative would not guarantee it to
remain so. ICs can be effective for
ongoing control of potential exposures
from future construction work but there
would be some uncertainties about
maintaining IC effectiveness over the long
term.

This alternative would not reduce
TMV through treatment. Contaminant
mass may be removed from the
impacted area during future
construction projects, which may be
identified by the permit review IC.

There is low likelihood of short-term
adverse effect during IC design and
implementation because the existing
cap is effective at mitigating direct
contact exposures, and interim ICs
currently in place control against
exposures during construction projects
that involve digging in impacted areas.

The permit review IC has been
implemented as a pilot project.
There would be some
uncertainties about maintaining
IC effectiveness over the long
term.

Capital = $5,500
Present Worth = $58,000

(100-year ICs and
Monitoring)

TABLE NOTES

1. Ratings for the threshold criteria are provided as “Yes” or “No”. For example, “Yes” would indicate the alternative provides adequate protection of health and environment or that the alternative is in compliance with ARARs.
2. Ratings for the five balancing criteria are provided on a 10-point numerical rating scale from 0 to 9 reflecting a range of low rating to highest rating for each criterion.
3. All alternatives with ICs include “Informational” ICs that provide listing in site registries, web-based notification tools, etc. Capping alternatives include land use covenants requiring protection of cap. Refer to Table 8-10 for IC details.

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table EAPC 21
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TABLE 8-9
DETAILED ANALYSIS OF ALTERNATIVES FOR APN 7351-031-017 (GROUP 1)
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of

Compliance with

Human Health and the ARARs Long-Term Effectiveness Reduction of Toxicity, Short-Term Effectiveness) Implementability Cost
Environment Mobility or Volume
ALTERNATIVE 1 NO NO RATING = 1 RATING =0 NOT APPLICABLE RATING =9 RATING =9
No Action Would not be protective because it does This alternative would not This alternative does not include any This alternative would not reduce TMV There is no action. There is no action. NONE
not include ICs or Monitoring and future meet the state rule maintenance of the existing asphalt cap through treatment.
owners or construction workers could requiring a restrictive or any ICs to control potential exposures
encounter contamination. covenant when waste is to owners or construction workers.
left in place beyond UU/UE
levels.
ALTERNATIVE 2 YES YES RATING =7 RATING =0 RATING =9 RATING =8 RATING =9

Institutional Controls (ICs) +
Monitoring

ICs include IC layers 1 and 2
(informational, permit review).

Would be protective because ICs would
ensure that future property owners and
construction workers are aware that they
may encounter unforeseen
contamination and can take precautions.

This alternative would be in
compliance with ARARs,
including the state rule
requiring a restrictive
covenant when waste is
left in place beyond UU/UE
levels.

The area of the site is already capped but
this alternative would not guarantee it to
remain so. ICs can be effective for
ongoing control of potential exposures
from future construction work but there
would be some uncertainties about
maintaining IC effectiveness over the long
term.

This alternative would not reduce TMV
through treatment. Contaminant mass
may be removed from the impacted area
during future construction projects,
which may be identified by the permit
review IC.

There is low likelihood of short-term
adverse effect during IC design and
implementation because the existing
cap is effective at mitigating direct
contact exposures, and interim ICs
currently in place control against
exposures during construction projects
that involve digging in impacted areas.

The permit review IC has been
implemented as a pilot project.
There would be some
uncertainties about maintaining
IC effectiveness over the long
term.

Capital = $5,500
Present Worth = $58,000

(100-year ICs and
Monitoring)

TABLE NOTES

1. Ratings for the threshold criteria are provided as “Yes” or “No”. For example, “Yes” would indicate the alternative provides adequate protection of health and environment or that the alternative is in compliance with ARARs.
2. Ratings for four balancing criteria are provided on a 10-point numerical rating scale from 0 to 9 reflecting a range of low rating to highest rating for each criterion. An average of the five ratings (AVG) is provided on the rightmost column adjacent to the cost rating.
3. All alternatives with ICs include “Informational” ICs that provide listing in site registries, web-based notification tools, etc. Capping alternatives include land use covenants requiring protection of cap. Refer to Table 8-10 for IC details.

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table EAPC 21
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TABLE 8-10

SUMMARY OF IC LAYERS BY EAPC AND REMEDIAL ALTERNATIVES
DEL AMO SOIL AND NAPL FS

Contaminants of Concern ICL
Risk (COCs) ayers
EAPC # P 1 #
Group arce Alt# Remedial Alternative
Primary Secondary 1 2 3 4A 4B 5
2 ICs + Monitoring v v v v
3 Capping (PAHs, As) + ICs + Monitoring v v v v v
S5A 2 7351-031-020 PAHs Arsenic
4 Capping (As) + Excavation (PAHs) + ICs + Monitoring v v v v v
5 Excavation (PAHs, As) + ICs + Monitoring v v
2 ICs + Monitoring v v v v
Benzene 3 Capping (As, VOCs) + ICs + Monitoring v v v v v
7 7351-033-024 Arsenic 1,2,4-TMB
I-PB, I-PT 4 Excavation (As) + SVE/BV (VOCs) (OS) + ICs + Monitoring v v
5 Excavation (As, VOCs) + ICs + Monitoring v v
2 ICs + Monitoring v v 4 v v
29 | 7351-034-070|  Arsenic - 3 Capping (As) + ICs + Monitoring v v v v v v
4 Excavation (As) + ICs + Monitoring v v v
2 ICs + Monitoring 4 v 4 v v
34 | 7351-034-901|  Arsenic - 3 Capping (As) + ICs + Monitoring v v v v v v
4 Excavation (As) + ICs + Monitoring v v v
2 ICs + Monitoring v v 4 v v
4A
3 Capping (B(a)P, PCE) + ICs + Monitoring v v v v v v
28 7351-034-069 B(a)P PCE
4 Excavation (B(a)P) + SVE (PCE) (OS) + ICs + Monitoring v v v
5 Excavation (B(a)P, PCE) + ICs + Monitoring v v v
2 ICs + Monitoring 4 v 4 v v
3 Capping (PAHs, Benzene) + ICs + Monitoring v v v v v v
35 Magellan Dr PAHs Benzene
4 Excavation (PAHs) + SVE/BV (Benzene) (OS) + ICs + Monitoring v v v
5 Excavation (PAHs, Benzene) + ICs + Monitoring v v v
10 | 7351-033-030]  Copper - 2 ICs + Monitoring v v v v
2 ICs + Monitoring v v v v
14 7351-033-009]  Copper - 3 Capping (Cu) + ICs + Monitoring v v v v v
4 Excavation (Cu) + ICs + Monitoring v v
2 ICs + Monitoring 4 v 4 v v
1351.034.015 3 Capping (non-VOCs, VOCs) + HVAC mod/SSV (UB)™" + ICs + Monitoring v v v v v v
16 ;ig:gziggg PCE,TCE | DDT,NDPA 4 |Capping (non-VOCs) + SVE (0S) +HVAC mod/SSV (UB) + ICs + Monitoring VI v | v V| vV
5 Capping (non-VOCs) + SVE (0S) + SVE (UB) + ICs + Monitoring v v v v 4 v
6 Excavation (non-VOCs, VOCs) + SVE (UB) + ICs + Monitoring v v v v v
2 ICs + Monitoring v v v v v
3 Capping (VOCs) + HVAC mod/SSV (UB) + ICs + Monitoring 4 v 4 v v v
23 7351-034-057 Benzene PCE
4 SVE/BV (0S) + HVAC mod/SSV (UB) + ICs + Monitoring v v v v v v
5 SVE/BV (OS) + SVE/BV(UB) + ICs + Monitoring v v v v v
6 Excavation (VOCs) + SVE/BV (UB) + ICs + Monitoring v v v v v
2 ICs + Monitoring 4 v 4 v v
3 Capping (VOCs) + HVAC mod/SSV'® (UB) + ICs + Monitoring v v v v v v
1,2,4-TMB -
5 7351-033-017] Benzene Cyclohexane 4 SVE/BV (0S) + HVAC mod/SSV (UB) + ICs + Monitoring v v v v v v
5 SVE/BV (OS) + SVE/BV(UB) + ICs + Monitoring v v v v v
4B
6 Excavation (VOCs) + SVE/BV (UB) + ICs + Monitoring v v v v v
2 ICs + Monitoring v v v v v
3 Capping (Benzene) + HVAC mod/SSV (UB) + ICs + Monitoring v v v v 4 v
6 7351-033-022| Benzene - 4 SVE/BV (0OS) + HVAC mod/SSV (UB) + ICs + Monitoring v v v v v v
5 SVE/BV (OS) + SVE/BV(UB) + ICs + Monitoring v v v v v
6 Excavation (Benzene) + SVE/BV (UB) + ICs + Monitoring v v v v v
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TABLE 8-10

SUMMARY OF IC LAYERS BY EAPC AND REMEDIAL ALTERNATIVES
DEL AMO SOIL AND NAPL FS

Contaminants of Concern
IC Layers
Risk | gapc# |  Parcel# €0 Alt#
Group arce Remedial Alternative
Primary Secondary 1 2 3 4A 4B 5
2 ICs + Monitoring v v v v v
3 Capping (Benzene, As) + HVAC mod/SSV (UB) + ICs + Monitoring v v v v v v
11 7351-033-034| Benzene Arsenic 4 Capping (As) + SVE/BV (0S) + HVAC mod/SSV (UB) + ICs + Monitoring v v v v v v
5 Capping (As) + SVE/BV (OS) + SVE/BV(UB) + ICs + Monitoring v v v v v v
6 Excavation (Benzene, As) + SVE/BV (UB) + ICs + Monitoring 4 v v v v
2 ICs + Monitoring v v v v v
3 Capping (Benzene) + ICs + Monitoring 4 v 4 v v v
15 7351-033-900| Benzene -
4 SVE/BV (OS) + ICs + Monitoring v v v ' v
5 Excavation (Benzene) + ICs + Monitoring v v v v v
2 ICs + Monitoring v v v v v
32 7351-034-076 B(a)P - 3 Capping (B(a)P) + ICs + Monitoring v v v v v v
4 Excavation (B(a)P) + ICs + Monitoring v v v
4 7351-031-007 B(a)P = 2 ICs + Monitoring v v v v v
30 | 7351-034-072 B(a)P - 2 ICs + Monitoring v v v v
36 Pacific B(a)P 2 [iCs + Monitori v v | v v
Gateway N - S onitoring
3A 3 | 7351-031-031|  Arsenic - 2 |ICs + Monitoring v | v v | v
2 ICs + Monitoring v v v v
12 7351-033-040|  Arsenic - 3 Capping (As) + ICs + Monitoring v v v v v
4 Excavation (As) + ICs + Monitoring v v
2 ICs + Monitoring v v v v
13 | 7351-033-045|  Arsenic - 3 Capping (As) + ICs + Monitoring v v v v v
4 Excavation (As) + ICs + Monitoring v v
2 ICs + Monitoring v v v v v
3 Capping (Benzene) + HVAC mod/SSV (UB) + ICs + Monitoring v v v v v v
9 7351-033-027| Benzene - 4 SVE/BV (0S) + HVAC mod/SSV (UB) + ICs + Monitoring v v v v 4 v
5 SVE/BV (0OS) + SVE/BV (UB) + ICs + Monitoring v v 4 v v
6 Excavation (Benzene) + SVE/BV (UB) + ICs + Monitoring v v v v v
2 ICs + Monitoring v v v v v
3 Capping (Benzene) + ICs + Monitoring 4 v 4 v v v
8 7351-033-026] Benzene -
4 SVE/BV (OS) + ICs + Monitoring v v v
5 Excavation (Benzene) + ICs + Monitoring v v v
3B 2 ICs + Monitoring v v v v v
3 Capping (Benzene) + HVAC mod/SSV (UB) + ICs + Monitoring 4 v 4 v v v
17 7351-034-039] Benzene - 4 SVE/BV (OS) + HVAC mod/SSV (UB) + ICs + Monitoring v v v v v v
5 SVE/BV (0OS) + SVE/BV (UB) + ICs + Monitoring v v 4 v v
6 Excavation (Benzene) + SVE/BV (UB) + ICs + Monitoring v v v v v
20 7351-034-045 Benzene - 2 ICs + Monitoring v v v v v
24 7351-034-058 | Benzene - 2 ICs + Monitoring v v v v v
19 7351-034-043 PCE - 2 ICs + Monitoring v v v v v
22 7351-034-052 TCE - 2 ICs + Monitoring v v v v v
33 7351-034-803 B(a)P = 2 ICs + Monitoring v v v v v
NOTES:
(1) Blue color text indicates that EAPC was a representative exposure area in FS evaluation
(2) Acronyms used
SVE Soil Vapor Extraction
oS Outdoor Soil
UB Under Building

COCs Contaminants of Concern
(3) Description of Institutional Control Layers
Layer 1 Informational ICs such as federal and state site registry listings and land activity monitoring
Layer 2  Permit review (building permits, grading/excavation permits for construction activities)
Layer 3 Zoning restrictions on residential use
Layer 4A Restrictive covenants that require sampling during future development or strengthen residential use
Layer 4B Restrictive covenants for engineering controls (if any) (soil or indoor air)

Layer 5 Restrictive covenants for groundwater
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URS

TABLE 8-11

SUMMARY OF SURFACE PATHWAY EVALUATION
NINE CRITERIA EVALUATION RATINGS FOR EXPOSURE AREAS

DEL AMO SOIL AND NAPL FS

Contaminants of Concern

CERCLA RI/FS 9-CRITERIA

GRrLs:p EAPC # Parcel # (COCs) ;3:: Remedial Alternatives Present Worth
Primary Secondary OPHHE CwA LTE RTMV STE Imp Cost
2 ICs + Monitoring v 5 0 9 8 9 $ 98,000
3 Capping (PAHs, As) + ICs + Monitoring v v 8 0 8 8 5 $ 652,000
5A 2 7351-031-020 PAHs Arsenic
4 Capping (As) + Excavation (PAHs) + ICs + Monitoring v v 9 7 6 7 4 $ 882,000
5 Excavation (PAHs, As) + ICs + Monitoring v v 9 9 5 6 4 $ 953,000
2 ICs + Monitoring v v 5 0 9 8 9 $ 98,000
Benzene 3 Capping (As, VOCs) + ICs + Monitoring v v 7 0 8 8 5 $ 610,000
7 7351-033-024 Arsenic 1,24-TMB
1-PB, I-PT 4 Excavation (As) + SVE/BV (VOCs) (0S) + ICs + Monitoring v v 9 9 7 6 3 $ 1,166,000
5 Excavation (As, VOCs) + ICs + Monitoring v v 9 9 6 5 3 $ 1,131,000
2 ICs + Monitoring v v 5 0 9 8 9 $ 123,000
29 7351-034-070 Arsenic - 3 Capping (As) + ICs + Monitoring v v 8 0 8 8 5 $ 606,000
4 Excavation (As) + ICs + Monitoring v v 9 9 7 6 5 $ 732,000
2 ICs + Monitoring v v 5 0 9 8 9 $ 123,000
34 7351-034-901 Arsenic - 3 Capping (As) + ICs + Monitoring v v 8 0 8 8 3 $ 1,000,000
4 Excavation (As) + ICs + Monitoring v v 9 9 7 5 3 $ 1,214,000
A 2 ICs + Monitoring v v 5 0 9 8 9 $ 123,000
3 Capping (B(a)P, PCE) + ICs + Monitoring v v 8 0 8 8 7 $ 394,000
28 7351-034-069 B(a)P PCE
4 Excavation (B(a)P) + SVE (PCE) (OS) + ICs + Monitoring v v 9 9 7 6 3 $ 1,080,000
5 Excavation (B(a)P, PCE) + ICs + Monitoring v v 9 9 7 5 5 $ 676,000
2 ICs + Monitoring v v 5 0 9 8 9 $ 123,000
3 Capping (PAHs, Benzene) + ICs + Monitoring v v 8 0 8 8 5 $ 609,000
35 Magellan Dr PAHs Benzene
4 Excavation (PAHs) + SVE/BV (Benzene) (OS) + ICs + Monitoring v v 9 9 7 6 2 $ 1,286,000
5 Excavation (PAHs, Benzene) + ICs + Monitoring v v 9 9 7 5 2 $ 1,340,000
10 7351-033-030 Copper - 2 ICs + Monitoring v v 5 0 9 8 9 $ 98,000
2 ICs + Monitoring v v 5 0 9 8 9 $ 98,000
14 7351-033-009 Copper - 3 Capping (Cu) + ICs + Monitoring v v 8 0 8 8 7 $ 381,000
4 Excavation (Cu) + ICs + Monitoring v v 9 9 6 5 4 $ 870,000
2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
7351034015 3 (Capping (non-VOCs, VOCs) + HVAC mod/SSV (UB)"" + ICs + Monitoring v v 7 2 7 6 6 $ 1,913,000
16 7351-034-050 PCE, TCE DDT, NDPA 4 Capping (non-VOCs) + SVE (OS) + HVAC mod/SSV (UB) + ICs + Monitoring v v 8 6 7 6 5 $ 3,691,000
L0056 5 Capping (non-VOCs) + SVE (0S) + SVE (UB)® + ICs + Monitoring v v 8 8 6 5 4 $ 5,185,000
6 Excavation (non-VOCs, VOCs) + SVE (UB)® + ICs + Monitoring v v 8 8 5 4 3 $ 8,404,000
2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
3 Capping (VOCs) + HVAC mod/SSV (UB)" + ICs + Monitoring v v 7 2 7 6 5 $ 3,374,000
23 7351-034-057 Benzene PCE 4 SVE/BV (0S) + HVAC mod/SSV (UB) + ICs + Monitoring 4 v 8 6 7 6 4 $ 5,063,000
5 SVE/BV (OS) + SVE/BV (UB)® + ICs + Monitoring v v 8 8 6 5 4 $ 7,556,000
6 Excavation (VOCs) + SVE/BV (UB)™ + ICs + Monitoring v v 8 8 5 4 2 $ 13,979,000
2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
3 Capping (VOCs) + HVAC mod/SSV (UB)® + ICs + Monitoring v v 7 2 8 7 5 $ 3,365,000
5 7351-033-017 Benzene Cly?lih—gM.}:e 4 SVE/BV (0S) + HVAC mod/SSV (UB) + ICs + Monitoring v v 8 6 7 6 5 $ 4,520,000
5 SVE/BV (OS) + SVE/BV (UB)® + ICs + Monitoring v v 8 8 6 5 4 $ 6,557,000
4B 6 Excavation (VOCs) + SVE/BV (UB)" + ICs + Monitoring v v 8 8 5 4 2 $ 14,174,000
2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
3 Capping (Benzene) + HVAC mod/SSV (UB)"" + ICs + Monitoring v v 7 2 7 6 6 $ 2,279,000
6 7351-033-022 Benzene - 4 SVE/BV (OS) +HVAC mod/SSV (UB) + ICs + Monitoring v v 8 6 7 6 5 $ 3,358,000
5 SVE/BV (OS) + SVE/BV (UB)® + ICs + Monitoring v v 8 8 6 5 5 $ 4,619,000
6 Excavation (Benzene) + SVE/BV (UB)® + ICs + Monitoring v v 8 8 5 4 3 $ 9,073,000
2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
3 Capping (Benzene, As) + HVAC mod/SSV (UB)"" + ICs + Monitoring v v 7 2 7 6 7 $ 1,133,000
11 7351-033-034 Benzene Arsenic 4 Capping (As) + SVE/BV (OS) + HVAC mod/SSV (UB) + ICs + Monitoring v v 8 6 7 6 6 $ 2,005,000
5 Capping (As) + SVE/BV (OS) + SVE/BV(UB)® + ICs + Monitoring v v 8 8 6 5 5 $ 3,085,000
6 Excavation (Benzene, As) + SVE/BV (UB)® + ICs + Monitoring v v 8 8 5 4 5 $ 3,945,000
2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
3 Capping (Benzene) + ICs + Monitoring v v 7 0 7 7 8 $ 275,000
15 7351-033-900 Benzene -
4 SVE/BV (OS) + ICs + Monitoring v v 8 8 6 6 7 $ 922,000
5 Excavation (Benzene) + ICs + Monitoring v v 8 8 5 4 7 $ 558,000
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URS

TABLE 8-11

SUMMARY OF SURFACE PATHWAY EVALUATION
NINE CRITERIA EVALUATION RATINGS FOR EXPOSURE AREAS

DEL AMO SOIL AND NAPL FS

Risk C““ta““‘(‘?:'(';sc’g Concern Alt CERCLA RUFS 9-CRITERIA Present Worth
EAPC # Parcel # Remedial Alternatives
Group No.
Primary Secondary OPHHE CwA LTE RTMV STE Imp Cost
2 ICs + Monitoring v v 5 0 9 8 9 $ 123,000
32 7351-034-076 B(a)P - 3 Capping (B(a)P) + ICs + Monitoring v v 8 0 8 8 7 $ 302,000
4 Excavation (B(a)P) + ICs + Monitoring v v 9 9 7 6 7 $ 347,000
4 7351-031-007 B(a)P - 2 ICs + Monitoring v v 5 0 9 8 9 $ 123,000
30 7351-034-072 B(a)P - 2 ICs + Monitoring v v 5 0 9 8 9 $ 98,000
36 Pacific Gateway N B(a)P - 2 ICs + Monitoring v v 5 0 9 8 9 $ 98,000
3A 3 7351-031-031 Arsenic - 2 ICs + Monitoring v v 5 0 9 8 9 $ 98,000
2 ICs + Monitoring v v 5 0 9 8 9 $ 98,000
12 7351-033-040 Arsenic - 3 Capping (As) + ICs + Monitoring v v 8 0 8 8 6 $ 452,000
4 Excavation (As) + ICs + Monitoring v v 9 9 7 6 6 $ 523,000
2 ICs + Monitoring v v 5 0 9 8 9 $ 98,000
13 7351-033-045 Arsenic - 3 Capping (As) + ICs + Monitoring v v 8 0 8 8 6 $ 519,000
4 Excavation (As) + ICs + Monitoring v v 9 9 7 6 5 $ 645,000
2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
3 Capping (Benzene) + HVAC mod/SSV (UB) " + ICs + Monitoring v v 7 2 7 6 5 $ 1,331,000
9 7351-033-027 Benzene - 4 SVE/BV (0S) + HVAC mod/SSV (UB) + ICs + Monitoring v v 8 6 7 6 3 $ 2,790,000
5 SVE/BV (OS) + SVE/BV (UB)® + ICs + Monitoring v v 8 8 6 5 3 $ 3,745,000
6 Excavation (Benzene) + SVE/BV (UB)® + ICs + Monitoring v v 8 8 5 4 2 $ 4,875,000
2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
3 Capping (Benzene) + ICs + Monitoring v v 7 0 8 8 8 $ 253,000
8 7351-033-026 Benzene -
4 SVE/BV (0S) + ICs + Monitoring v v 9 9 7 6 6 $ 869,000
5 Excavation (Benzene) + ICs + Monitoring v v 9 9 7 5 8 $ 320,000
3B 2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
3 Capping (Benzene) + HVAC mod/SSV (UB)" + ICs + Monitoring v v 7 2 7 6 7 $ 664,000
17 7351-034-039 Benzene - 4 SVE/BV (0S) + HVAC mod/SSV (UB) + ICs + Monitoring v v 8 6 7 6 5 $ 1,447,000
5 SVE/BV (OS) + SVE/BV (UB)® + ICs + Monitoring v v 8 8 6 5 4 $ 1,634,000
6 Excavation (Benzene) + SVE/BV (UB) + ICs + Monitoring v v 8 8 5 4 4 $ 1,830,000
20 7351-034-045 Benzene - 2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
24 7351-034-058 Benzene - 2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
19 7351-034-043 PCE - 2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
22 7351-034-052 TCE - 2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
33 7351-034-803 B(a)P - 2 ICs + Monitoring v v 4 0 9 8 9 $ 123,000
NOTES Nine criteria definitions v Check mark denotes alternative satisfies threshold criterion
OPPHE  Overall Protection of Human Health and Environment 23 Blue color text refers to representative exposure area (1) SSV is assumed for Group 4B and 3B areas instead of HVAC mod, except for EAPC 5.
CwA Compliance with ARARs SVE/BV  Soil Vapor Extraction or Bioventing 2) HVAC mod is assumed for EAPC 5 instead of SSV.
LTE Long-term Effectiveness HVAC mod Heating Ventilation System Modification 3) For parcels with SVE(UB), the cost estimate includes conversion of the SVE(UB) to an SSV system
RTMV  Reduction of Toxicity, Mobility and Volume SSv Subslab Venting and operation for 100 years.
STE Short-term Effectiveness ICs Institutional Controls
Imp Implementability [N Outdoor Soil
Cost Present Worth of Capital and Annual Cost of Alternative UB Under Building
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TABLE 9-1
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 12
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compliance with Long-Term Reduction of Toxicity, Short-Term o
Human Health and the ARARs Effectiveness (LTE) Mobility or Volume [1] Effectiveness (STE) Implementability Cost [8,9]
Environment [10]
ALTERNATIVE 1 NO NO RATING=0 RATING=0 NOT APPLICABLE RATING=9 RATING=9
NO ACTION This alternative would not be This alternative does not meet the | This alternative includes no Contaminant reduction will occur There is no action. There is no action. Cost is zero.
protective of human health and state ARAR requiring a restrictive provisions (such as ICs or slowly by intrinsic biodegradation
the environment because it does covenant when waste is left in Monitoring) that would ensure over a long period of time.
not control or reduce potential place beyond a level of UU/UE. protection from groundwater
future exposure to contamination. contamination.
ALTERNATIVE 2 YES YES RATING=2 RATING=0 RATING=9 RATING=8 RATING=9
INTRINSIC Groundwater concentratiops are There are no grpundvyater ARARs | Based on historical monitoring, No active treatment would be No impacts to human health and This option would primarily involve | Capital: $37,400
BIODEGRADATION + at steady-state to decreasing. This | because SA12 is within the TI groundwater concentrations in the | employed. Contaminant mass environment are expected. Monitoring and would not require
INSTITUTIONAL CONTROLS alternative would not reduce the waiver zone [4]. The state rule source area are at steady-state to | reduction will occur slowly by construction activities. Intrinsic Annual Cost
[2] + MONITORING [3] timeframe that the cc_mtam{nent rer?umng a “?Stlr'%“_ve (Tovenant decreasing. Contaminant mass intrinsic biodegradation by biodegradation is well $18,275/year
S ide ngctjg%o%#cﬁ Wc?tgr?tial ‘Q’I:\;‘e;"’;sbedfug woula ba ?negtogd reduction will occur slowly by naturally-occurring subsurface documented. ICs implementability | present Worth:
gxposures to subsurfage ICs. y intrinsic biodegradation. The microbes. NAPL mobility and is considered good but would $481,000

contamination.

timeframe for aquifer restoration
based on modeling was about
10,500 years. [5] ICs and
Monitoring would ensure
protection in the long term from
residual contamination in the
source area, although there would
be some uncertainties about
maintaining ICs effectively over
the long term.

saturations are already low. The
time frame of this alternative is
very long term.

require covenants to be
negotiated with the property
owner(s).

(100-year operation of ICs and Monitoring
including Contingency)

ALTERNATIVE 3

YES

YES

RATING=5

RATING=4

RATING=8

RATING=7

RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING + ICs +
MONITORING

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long-term
certainty of the groundwater
protection remedy. [6] ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 1,630 metric
tons of GHG that can contribute to
global warming and thus impact
the environment. [10]

There would be some challenges
in meeting treated-air discharge
limits but this alternative would be
technically feasible. There are no
groundwater ARARs because
SA12 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste is
left in place beyond a level of
UU/UE would be met by ICs.

SVE would remove some but not
all contaminant mass. This would
reduce contaminant
concentrations in groundwater in
the long term, thus increasing
long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is >7,000 years. ICs
and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 20-30% of
contaminant mass in the
addressed source area would be
removed within 4 years.
Reduction in mobility would occur
but NAPL mobility and saturations
are already low.

Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during
system operation that could
potentially pose a risk or other
impacts to site occupants and the
neighboring community.

The technology is readily
implementable. Some
administrative challenges would
be expected because onsite
business and the community at
large will be impacted in the long
term by the installation and
operation of this remediation
system which would include a
publicly unpopular thermal
oxidizer. [7] Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $597,000

Remediation Annual Cost:
$318,000/year (4-year SVE)

Remediation Present Worth:
$2,070,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$2,551,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table_SA12
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TABLE 9-1
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 12
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA

BALANCING CRITERIA

Remedial Alternative HoverallHPrﬁtﬁctio(;l ?: Compliance with Long-Term Reduction of Toxicity, Eff Short'Terr?STE) | | tabilit Cost [8 9]
uman Health and the ARARs : Mobility or Volume [1 ectiveness mplementability ost [8,
Environment Effectiveness (LTE) y [1] [10]
ALTERNATIVE 4 YES YES RATING=7 RATING=6 RATING=6 RATING=6 RATING=6

HYDRAULIC EXTRACTION +
SVE/BV + ICs +

This alternative would moderately
reduce the timeframe that the
containment zone is needed and

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but

Hydraulic extraction and SVE
would remove some contaminant

It is anticipated that 40-50% of
contaminant mass in the
addressed source area would be

This alternative would operate for
a significantly longer term (10

The technology is implementable.
Some administrative challenges

Remediation Capital: $1,810,000

Remediation Annual Cost:

L ! | mass (more than SVE alone) but years) than other active remedial would be expected because
MONITORING moderately increase long-term this alternative would be not all. This would reduce removed in 10 years. Reduction in | alternatives (3, 5 and 6). Small onsite business and the $410,000/year (4-year SVE)
cerialrlt;y of the %roulgdwateT g techngall;; fez;sl:ﬂ% Télere areno | contaminant concentrations in mobility would occur but NAPL releases of contaminants (within community at large would be $375,000/year (10-year HE)
g(r)?lt?gllggtreenqi]; g)'(posuvly::m %:g;]g igv\?vifhrin the TSI wea(i:\?elzjrsz%ne. grour)dwater in the long term, and mobility and saturations are aIIowabIe.reguIatory limits) yvould impact.ed by th.e installqtiqn and Remediation Present Worth:
subsurface contamination. This The state rule requiring a thus increase the long-term already low. occur during normal operation of operation of this remediation $7,392,000
alternative would result in restrictive covenant when waste is | certainty of the groundwater the remediation system. There is system, which would use publicly
emissions of about 8,580 metric left in place beyond a level of remedy. The estimated timeframe a potential for short-term unpopular thermal oxidizers. ICs and Monitoring Present Worth:
tons of GHG that can contribute to | UU/UE would be met by ICs. for aquifer restoration is >5,000 emissions and odors during Some uncertainties exist $481,000
global warming and thus impact years. ICs and Monitoring would system construction and from regarding ICs implementation. .
the environment. control potential exposures and process upsets during system Total Present Worth:
warn of any future contaminant operation that could pose a risk or . . $7.873,000 .
migration. There would be some other impacts to site occupants ('ndl.‘d".]g 100-year operation of ICs and
uncertainties about maintaining and the neighboring community. Monitoring, and Contingency)
ICs effectively over the long term. These contaminant releases could
exceed those that might occur
with Alternative 3 due to higher
vapor concentrations and flow
rates.
ALTERNATIVE 5 YES YES RATING=7 RATING=6 RATING=5 RATING=3 RATING=5

IN-SITU CHEMICAL
OXIDATION + SVE + ICs +
MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 3,680 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would be
technically feasible. Injection of
large quantities of chemicals
(oxidants, acids, catalysts) can
impact groundwater quality. This
alternative would comply with
subsurface injection ARARs.
There are no groundwater ARARs
because SA12 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place beyond
a level of UU/UE would be met by
ICs.

ISCO and SVE would remove
some contaminant mass (more
than SVE and hydraulic
extraction) but not all. This would
reduce contaminant
concentrations in groundwater in
the long term, and thus increase
the long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is >5,000 years. ICs
and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 40-50% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. There would
be some uncertainty in mass
removal due to low permeability
site lithology. Some reduction in
mobility would occur but NAPL
mobility and hydrocarbon
saturations are already low.

There are potential risks
associated with injection of large
volumes of oxidants and their
onsite storage. Strong oxidants
like hydrogen peroxide cause
exothermic reactions/ degassing
in the subsurface. Risks include
potential for contaminant
migration due to displacement,
uncontrolled vapor migration and
explosions. Some of these risks
can be mitigated by engineering
controls. Small releases of
contaminants (within allowable
regulatory limits) would occur
during normal operation of the
remediation system. However,
emissions of a larger magnitude
are possible during system
construction and from process
upsets during system operation
that could potentially pose a risk
or other impact to site occupants
and the neighboring community.
These contaminant releases could
exceed those that might occur
with Alternative 3 due to higher
vapor concentrations and flow
rates

Technical challenges would be
expected in injection of chemicals
(oxidants, catalysts, acids) into
low permeability silts and injection
rates can be very low. Large
quantities (up to 1.1 million
gallons) of chemicals may be
needed to overcome high
alkalinity, natural oxidant demand,
and pH buffering of groundwater.
Administrative challenges would
be expected due to the impact to
onsite business and the
community at large of taking up
parking space and utilizing
publicly unpopular thermal
oxidizers. Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $3,904,000

Remediation Annual Cost:
$1,139,000/year (2-year ISCO)
$502,000/year (4-year SVE)

Remediation Present Worth:
$10,925,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$11,406,000
(including 100-year operation of ICs and
Monitoring, and Contingency)
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TABLE 9-1
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 12
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall brotection of Compliance with Long-Term peduiction of Toxieity, Effe(?t?\?;:\-;rse;r?STE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y ’
ALTERNATIVE 6 YES YES RATING=8 RATING=8 RATING=5 RATING=5 RATING=5

IN-SITU SOIL HEATING +
SVE + ICs + MONITORING

This alternative would significantly
reduce the timeframe that the
containment zone is needed and
significantly increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 11,000 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but
this alternative would be
technically feasible. There are no
groundwater ARARs because
SA12 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste is
left in place beyond a level of
UU/UE would be met by ICs.

ERH and SVE will remove some
contaminant mass (more than
other alternatives) but not all. This
would reduce contaminant
concentrations in groundwater in
the long term and thus increase
the long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is 1,000-4,000 years.
ICs and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 60-90% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. Some
reduction in mobility would occur
but NAPL mobility and saturations
are already low.

With ERH, contaminant vapors
would be released at a high rate
from the subsurface to be treated
in an aboveground vapor system.
This alternative would have a
greater potential for short-term
impacts to site occupants during
system construction than for other
alternatives due to the large
number of closely spaced wells.
Similarly, there is also a greater
potential for process upsets during
system operation due to the
greater complexity of the system,
and the magnitude of the releases
during process upsets would likely
be larger due to soil heating.
Potential further risks include the
possibility of vapor escaping the
subsurface capture system and
NAPL migration due to subsurface
heating.

ERH is technically implementable
but subsurface heating would be
uneven due to the heterogeneous
nature of the subsurface.
Administrative challenges would
be expected due to impacts to
onsite business and the
neighboring community from the
high density of wells, loss of
parking space and use of publicly
unpopular thermal oxidizers.
Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $3,420,000

Remediation Annual Cost:
$2,397,000/year (2-year
ERH+SVE)

Remediation Present Worth:
$11,030,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$11,511,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

NOTES

Estimates for mass removal are based on assumptions using our knowledge of site lithology, vendor experience at other sites and engineering judgment for the MW-20 area. Pilot testing will be required to obtain more refined estimates.
ICs are primarily focused on protection from soil exposure. ICs and Monitoring costs are the same as those for the active remedial alternatives.
Monitoring refers to groundwater monitoring, at wells in the vicinity of the source area that serves as a sentry system to provide a warning in the event of contaminant migration.

Within the Tl (Technical Impracticability) waiver zone, defined in the Groundwater ROD (1999), ARARs are not required to be met due to technical impracticability.

Timeframe for aquifer restoration is based on groundwater modeling as presented in the MW-20 Pilot Test report, Vol V and assumes that the findings of that report are applicable to SA12.

There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems at the Del Amo Site.

Cost details are provided in Appendix E and includes contingency of 20% (ICs, SVE, Hydraulic Extraction) to 40% (ISCO, ISSH).

Cost ratings are provided on a 10-point non-linear scale (0, lowest to 9, highest) from 0 to $30 million (Appendix G).

1
2
3
4
5.
6. Additional criteria related to Protection of Human Health and the Environment were based on language from the Groundwater ROD (1999).
7
8
9
1

0. GHG emissions calculations for Alternatives 3-6 are presented in Appendix E-3,
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TABLE 9-2
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 3
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compliance with Long-Term Reduction of Toxicity, Short-Term -
Human Health and the ARARS : Mobility or Volume [1] Effectiveness (STE) Implementability Cost [8,9]
Envi Effectiveness (LTE) y
nvironment [10]

ALTERNATIVE 1 NO NO RATING=0 RATING=0 NOT APPLICABLE RATING=9 RATING=9
NO ACTION This alternative would not be This alternative does not meet the | This alternative includes no Contaminant reduction will occur There is no action. There is no action. Cost is zero.

protective of human health and state ARAR requiring a restrictive provisions (such as ICs or slowly by intrinsic biodegradation

the environment because it does covenant when waste is left in Monitoring) that would ensure over a long period of time.

not control or reduce potential place beyond a level of UU/UE. protection from groundwater

future exposure to contamination. contamination.
ALTERNATIVE 2 YES YES RATING=2 RATING=0 RATING=9 RATING=8 RATING=9
INTRINSIC Groundwater concentrations are There are no groundwater ARARs | Based on historical monitoring, No active treatment would be No impacts to human health and This option would primarily Capital:  $37,400
BIODEGRADATION + at steady-state to decreasing. because SA3 is within the Tl groundwater concentrations in the | employed. Contaminant mass environment are expected. involve Monitoring and would not .
INSTITUTIONAL CONTROLS This alternative would not reduce | waiver zone [4]. The state rule source area are at steady-state to | reduction will occur slowly by require construction activities. Annual Cost:

the timeframe that the requiring a restrictive covenant decreasing. Contaminant mass intrinsic biodegradation by Intrinsic biodegradation is well $18,275/year
[2] + MONITORING [3] containment zone is needed, but | when waste is left in place reduction will occur slowly b naturally-occurring subsurface documented. ICs

it would provide ICs to control beyond a level of UU/UE would AT >OWly Dy uratly 9 Sub . e . Present Worth:

potential exposures to subsurface | be met by ICs. intrinsic biodegradation. The microbes. NAPL mobility and implementability is considered $481,000

contamination.

timeframe for aquifer restoration
based on modeling was about
10,500 years. [5] ICs and
Monitoring would ensure
protection in the long term from
residual contamination in the
source area, although there would
be some uncertainties about
maintaining ICs effectively over
the long term.

saturations are already low. The
timeframe of this alternative is
very long term.

good but would require covenants
to be negotiated with the property
owner(s).

(100-year operation of ICs and Monitoring, and
Contingency)

ALTERNATIVE 3

YES

YES

RATING=5

RATING=5

RATING=8

RATING=7

RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING + ICs +
MONITORING

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long term
certainty of the groundwater
protection remedy. [6] ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 2,850 metric
tons of GHG that can contribute
to global warming and thus
impact the environment. [10]

There would be some challenges
in meeting treated-air discharge
limits but this alternative would be
technically feasible. There are no
groundwater ARARs because
SAS is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste
is left in place beyond a level of
UU/UE would be met by ICs.

SVE would remove some but not
all contaminant mass. This would
reduce contaminant
concentrations in groundwater in
the long term, thus increasing
long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is >6,000 years. ICs
and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 30-40% of
contaminant mass in the
addressed source area would be
removed in 4 years. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during
system operation that could
potentially pose a risk or other
impacts to site occupants and the
neighboring community.

The technology is readily
implementable. Some
administrative challenges would
be expected because onsite
business and the community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. [7] Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $1,056,000

Remediation Annual Cost :
$529,000/year (4-year SVE)

Remediation Present Worth:
$3,519,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$4,000,000
(including 100-year operation of ICs and
Monitoring, and Contingency)
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TABLE 9-2

DETAILED ANALYSIS OF ALTERNATIVES FOR SA 3
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedlal At | O Hoalth ard tne Compliance with Long-Term Reduiction of Toxicity, Effe(?t?\?;:\-;r:;r?STE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y ;
ALTERNATIVE 4 YES YES RATING=7 RATING=7 RATING=6 RATING=6 RATING=5

HYDRAULIC EXTRACTION +
SVE/BV + ICs +
MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 16,810 metric
tons of GHG that can contribute
to global warming and thus
impact the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but
this alternative would be
technically feasible. There are no
groundwater ARARs because
SA3 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste
is left in place beyond a level of
UU/UE would be met by ICs.

Hydraulic extraction and SVE
would remove some contaminant
mass (more than SVE alone) but
not all. This would reduce
contaminant concentrations in
groundwater in the long term, and
thus increase the long-term
certainty of the groundwater
remedy. The estimated timeframe
for aquifer restoration is >4,000
years. ICs and Monitoring would
control potential exposures and
warn of any future contaminant
migration. There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 50-60% of
contaminant mass in the
addressed source area would be
removed in 10 years. Reduction
in mobility would occur but NAPL
mobility and saturations are
already low.

This alternative would operate for
a significantly longer term (10
years) than other active remedial
alternatives (3, 5 and 6). Small
releases of contaminants (within
allowable regulatory limits) would
occur during normal operation of
the remediation system. There is
a potential for short-term
emissions and odors during
system construction and from
process upsets during system
operation that could pose a risk or
other impacts to site occupants
and the neighboring community.
These contaminant releases
could exceed those that might
occur with Alternative 3 due to
higher vapor concentrations and
flow rates.

This technology is implementable
but would require numerous
closely spaced wells. Some
administrative challenges would
be expected because onsite
business and the community at
large would be impacted by the
installation and by the operation
of this remediation system which
would use publicly unpopular
thermal oxidizers. Some
uncertainties exist regarding ICs
implementation.

Remediation Capital: $2,867,000

Remediation Annual Cost:
$675,000/year (4-year SVE)
$558,000/year (10-year HE)

Remediation Present Worth:
$11,484,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$11,965,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

ALTERNATIVE 5

YES

YES

RATING=7

RATING=7

RATING=5

RATING=4

RATING=2

IN-SITU CHEMICAL
OXIDATION + SVE + ICs +
MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 8,920 metric
tons of GHG that can contribute
to global warming and thus
impact the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would
be technically feasible. Injection
of large quantities of chemicals
(oxidants, acids, catalysts) can
impact groundwater quality. This
alternative would comply with
subsurface injection ARARs.
There are no groundwater ARARs
because SA3 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place
beyond a level of UU/UE would
be met by ICs.

ISCO and SVE would remove
some contaminant mass (more
than SVE and hydraulic
extraction) but not all. This would
reduce contaminant
concentrations in groundwater in
the long term, and thus increase
the long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is >4,000 years. ICs
and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 50-60% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. There would
be some uncertainty in mass
removal due to low permeability
site lithology. Some reduction in
mobility would occur but NAPL
mobility and hydrocarbon
saturations are already low.

There are potential risks
associated with injection of large
volumes of oxidants and their
onsite storage. Strong oxidants
like hydrogen peroxide cause
exothermic reactions/ degassing
in the subsurface. Risks include
the potential for contaminant
migration due to displacement,
uncontrolled vapor migration and
explosions. Some of these risks
can be mitigated by engineering
controls. Small releases of
contaminants (within allowable
regulatory limits) would occur
during normal operation of the
remediation system. However,
emissions of a larger magnitude
are possible during system
construction and from process
upsets during system operation
that could potentially pose a risk
or other impact to site occupants
and the neighboring community.
These contaminant releases
could exceed those that might
occur with Alternative 3 due to
higher vapor concentrations and
flow rates.

Technical challenges would be
expected in injection of chemicals
(oxidants, catalysts, acids) into
low permeability silts and injection
rates can be very low. Large
quantities (up to 2.9 million
gallons) of chemicals may be
needed to overcome high
alkalinity, natural oxidant demand,
and pH buffering of groundwater.
Administrative challenges would
be expected due to the impacts to
onsite business and the
community at large of taking up
parking space and utilizing
publicly unpopular thermal
oxidizers. Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $9,276,000

Remediation Annual Cost:
$2,405,000/year (2-year ISCO)
$715,000/year (4-year SVE)

Remediation Present Worth:
$22,798,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$23,279,000
(including 100-year operation of ICs and
Monitoring, and Contingency)
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TABLE 9-2

DETAILED ANALYSIS OF ALTERNATIVES FOR SA 3
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compliance with Long-Term Reduiction of Toxicity, Effe(?t?\?;:\-J:;TSTE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y ’
ALTERNATIVE 6 YES YES RATING=8 RATING=8 RATING=5 RATING=4 RATING=2

IN-SITU SOIL HEATING +
SVE + ICs + MONITORING

This alternative would significantly
reduce the timeframe that the
containment zone is needed and
significantly increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 26,980 metric
tons of GHG that can contribute
to global warming and thus
impact the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but
this alternative would be
technically feasible. There are no
groundwater ARARs because
SA3 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste
is left in place beyond a level of
UU/UE would be met by ICs.

ERH and SVE would remove
some contaminant mass (more

than other alternatives) but not all.

This would reduce contaminant
concentrations in groundwater in
the long term and thus increase
the long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is 1,000 to 4,000
years. ICs and Monitoring would
control potential exposures and
warn of any future contaminant
migration. There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 60-90% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. Some
reduction in mobility would occur
but NAPL mobility and saturations
are already low.

With ERH, contaminant vapors
would be released at a high rate
from the subsurface to be treated
in an aboveground vapor system.
This alternative would have a
greater potential for short-term
impacts to site occupants during
system construction than for other
alternatives due to the large
number of closely spaced wells.
Similarly, there is also a greater
potential for process upsets
during system operation due to
the greater complexity of the
system, and the magnitude of the
releases during process upsets
would likely be larger due to soil
heating. Potential further risks
include the possibility of vapor
escaping the subsurface capture
system and NAPL migration due
to subsurface heating.

ERH is technically implementable
but subsurface heating would be
uneven due to the heterogeneous
nature of the subsurface.
Administrative challenges would
be expected due to impacts to
onsite business and the
community at large from the high
density of wells, loss of parking
space and use of publicly
unpopular thermal oxidizers.
Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $6,139,000

Remediation Annual Cost:
$4,704,000/year (2-year ERH + SVE)

Remediation Present Worth:
$20,841,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$21,322,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

NOTES

1
2
3
4
5.
6.
7
8
9
1

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table_SA3

Estimates for mass removal are based on assumptions using our knowledge of site lithology, vendor experience at other sites and engineering judgment for the MW-20 area. Pilot testing will be required to obtain more refined estimates.
ICs are primarily focused on protection from soil exposure. ICs and Monitoring costs are the same as those for the active remedial alternatives.
Monitoring refers to groundwater monitoring, at wells in the vicinity of the source area that serves as a sentry system to provide a warning in the event of contaminant migration.

Within the Tl (Technical Impracticability) waiver zone, defined in the Groundwater ROD (1999), ARARs are not required to be met due to technical impracticability.

Timeframe for aquifer restoration is based on groundwater modeling as presented in the MW-20 Pilot Test report, Vol V and assumes that the findings of that report are applicable to SA3.
Additional criteria related to Protection of Human Health and the Environment were based on language from the Groundwater ROD (1999).
There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits area, and political challenges could adversely affect implementation of such systems at the Del Amo Site.
Cost details are provided in Appendix E and includes contingency of 20% (ICs, SVE, Hydraulic Extraction) to 40% (ISCO, ISSH).
. Cost ratings are provided on a 10-point non-linear scale (0, lowest to 9, highest) from 0 to $30 million (Appendix G).

0. GHG emissions calculations for Alternatives 3-6 are presented in Appendix E-3,
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TABLE 9-3
DETAILED ANALYSIS OF ALTERNATIVES FOR SA6
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative Overall Protection of Compliance with Long-Term Reduction of Toxicity, Short-Term -
Human Health and the ARARs Effectiveness (LTE) Mobility or Volume [1] Effectiveness (STE) Implementability Cost [8,9]
Environment [10]

ALTERNATIVE 1 NO NO RATING=0 RATING=0 NOT APPLICABLE RATING=9 RATING=9
NO ACTION This alternative would not be This alternative does not meet the This alternative includes no Contaminant reduction will occur There is no action. There is no action. Cost is zero.

protective of human health and the | state ARAR requiring a restrictive provisions (such as ICs or slowly by intrinsic biodegradation

environment because it does not covenant when waste is left in Monitoring) that would ensure over a long period of time.

control or reduce potential future place beyond a level of UU/UE. protection from groundwater

exposure to contamination. contamination.
ALTERNATIVE 2 YES YES RATING=4 RATING=0 RATING=9 RATING=8 RATING=9
INTRINSIC Groundwater concentrations are at | There are no groundwater ARARs | NAPL is present at lower residual No active treatment would be No impacts to human health and This option would primarily involve | Capital: $37,400
BIODEGRADATION + steady-state to decreasing. This because SAE is within the Tl saturations and hence there is a employed. Contaminant mass environment are expected. Monitoring and would not require
INSTITUTIONAL CONTROLS alternative would not reduce the waiver zone [4]. The state rule lower potential for migration reduction will occur slowly by construction activities. Intrinsic Annual Cost
[2] + MONITORING [3] timeframe “’éatdths ct;c;tntamﬁent reﬁulrmg 5; fG?S‘I”?tt',Ve (foverg)ant 4 | compared to SAS and SA12. intrinsic biodegradation by biodegradation is well p tW$1|%,275/year

zone is needed, but it wou when waste is left in place beyon atar [ N ) ; m resent Worth:

provide ICs to control potential a level of UU/UE would be met by Based on historical monitoring, naturally-occurring subsurface documented. ICs implementability $481,000

exposures to subsurface
contamination.

ICs.

groundwater concentrations in this
source area are at steady-state to
decreasing. Contaminant mass
reduction will occur slowly by
intrinsic biodegradation. The
timeframe for aquifer restoration
based on modeling was about
10,500 years. [5] ICs and
Monitoring would ensure
protection in the long term from
residual contamination in the
source area, although there would
be some uncertainties about
maintaining ICs effectively over
the long term.

microbes. NAPL mobility and
saturations are already low. The
timeframe of this alternative is the
very long term.

is considered good but would
require covenants to be negotiated
with the property owner(s).

(100-year operation of ICs and Monitoring,
and Contingency)

ALTERNATIVE 3

YES

YES

RATING=5

RATING=5

RATING=8

RATING=7

RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING + ICs +
MONITORING

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long term
certainty of the groundwater
protection remedy. [6] ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 2,250 metric
tons of GHG that can contribute to
global warming and thus impact
the environment. [10]

There would be some challenges
in meeting treated-air discharge
limits but this alternative would be
technically feasible. There are no
groundwater ARARs because SA6
is within the Tl waiver zone. The
state rule requiring a restrictive
covenant when waste is left in
place beyond a level of UU/UE
would be met by ICs.

SVE would remove some but not
all contaminant mass. This would
reduce contaminant
concentrations in groundwater in
the long term, thus increasing
long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is >6,000 years. ICs
and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining

ICs effectively over the long term.

It is anticipated that 30-40% of
contaminant mass in the
addressed source area would be
removed in 4 years. If
contamination below the building
is not remediated, the overall
percentage of mass removed
would be lower. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during
system operation that could
potentially pose a risk or other
impacts to site occupants and the
neighboring community.

The technology is readily
implementable. Some
administrative challenges would
be expected because onsite
business and the community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. [7] Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $791,000

Remediation Annual Cost:
$378,000/year (4-year SVE)

Remediation Present Worth:
$2,559,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$3,040,000
(including 100-year operation of ICs and
Monitoring, and Contingency)
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TABLE 9-3
DETAILED ANALYSIS OF ALTERNATIVES FOR SA6
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedlal Aot | e Hocth and the Compliance with Long-Term Reduiction of Toxicity, Effe(?t?\?;:\-;rse;r?STE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y ;
ALTERNATIVE 4 YES YES RATING=7 RATING=7 RATING=6 RATING=6 RATING=6

HYDRAULIC EXTRACTION +
SVE/BV + ICs +
MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 10,320 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but this
alternative would be technically
feasible. There are no
groundwater ARARs because SA6
is within the Tl waiver zone. The
state rule requiring a restrictive
covenant when waste is left in
place beyond a level of UU/UE
would be met by ICs.

Hydraulic extraction and SVE
would remove some contaminant
mass (more than SVE alone) but
not all. This would reduce
contaminant concentrations in
groundwater in the long term, and
thus increase the long-term
certainty of the groundwater
remedy. The estimated timeframe
for aquifer restoration is >4,000
years. ICs and Monitoring would
control potential exposures and
warn of any future contaminant
migration. There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 50-60% of
contaminant mass in the
addressed source area would be
removed in 10 years. If
contamination below the building
is not remediated, the overall
percentage of mass removed
would be lower. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

This alternative would operate for
a significantly longer term (10
years) than other active remedial
alternatives (3, 5 and 6). Small
releases of contaminants (within
allowable regulatory limits) would
occur during normal operation of
the remediation system. There is a
potential for short-term emissions
and odors during system
construction and from process
upsets during system operation
that could pose a risk or other
impacts to site occupants and the
neighboring community. These
contaminant releases could
exceed those that might occur with
Alternative 3 due to higher vapor
concentrations and flow rates.

This technology is implementable
but would require numerous
closely spaced wells. Some
administrative challenges would
be expected because onsite
business and the community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $2,253,000

Remediation Annual Cost:
$ 484,000/year (4-year SVE)
$ 398,000/year (10-year HE)

Remediation Present Worth:
$8,453,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$8,934,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

ALTERNATIVE 5

YES

YES

RATING=7

RATING=7

RATING=5

RATING=4

RATING=4

IN-SITU CHEMICAL
OXIDATION + SVE + ICs +
MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 5,930 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would be
technically feasible. Injection of
large quantities of chemicals
(oxidants, acids, catalysts) can
impact groundwater quality. This
alternative would comply with
subsurface injection ARARs.
There are no groundwater ARARs
because SA6 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place beyond
a level of UU/UE would be met by
ICs.

ISCO and SVE would remove
some contaminant mass (more
than SVE and hydraulic extraction)
but not all. This would reduce
contaminant concentrations in
groundwater in the long term, and
thus increase the long-term
certainty of the groundwater
remedy. The estimated timeframe
for aquifer restoration is >4,000
years. ICs and Monitoring would
control potential exposures and
warn of any future contaminant
migration. There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 50-60% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. If
contamination below the building
is not remediated, the overall
percentage of mass removed
would be lower. There would be
some uncertainty in mass removal
due to low permeability site
lithology. Reduction in mobility
would occur but NAPL mobility
and hydrocarbon saturations are
already low.

There are potential risks
associated with injection of large
volumes of oxidants and their
onsite storage. Strong oxidants
like hydrogen peroxide cause
exothermic reactions/ degassing in
the subsurface. Risks include
potential for contaminant migration
due to displacement, uncontrolled
vapor migration and explosions.
Some of these risks can be
mitigated by engineering controls.
Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during
system operation that could
potentially pose a risk or other
impact to site occupants and the
neighboring community. These
contaminant releases could
exceed those that might occur with
Alternative 3 due to higher vapor
concentrations and flow rates.

Technical challenges would be
expected in injection of chemicals
(oxidants, catalysts, acids) into low
permeability silts and injection
rates can be very low. Large
quantities (up 484,000 gallons) of
H.O, and other chemicals may be
needed to overcome high
alkalinity, natural oxidant demand,
and pH buffering of groundwater.
Administrative challenges would
be expected due to the impact to
onsite business and the
community at large of taking up
parking space and utilizing publicly
unpopular thermal oxidizers.
Some uncertainties exist regarding
ICs implementation.

Remediation Capital: $4,731,000

Remediation Annual Cost:
$822,000/year (2-year ISCO)
$671,000/year (4-year SVE)

Remediation Present Worth:
$12,096,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$12,577,000
(including 100-year operation of ICs and
Monitoring, and Contingency)
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TABLE 9-3
DETAILED ANALYSIS OF ALTERNATIVES FOR SA6
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Dverall Protection of Compliance with Long-Term Reduiction of Toxicity, Effe(?t?\?;:\-;rse;r?STE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y )
ALTERNATIVE 6 YES YES RATING=8 RATING=8 RATING=6 RATING=4 RATING=4

IN-SITU SOIL HEATING +
SVE + ICs + MONITORING

This alternative would significantly
reduce the timeframe that the
containment zone is needed and
significantly increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 12,710 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but this
alternative would be technically
feasible. There are no
groundwater ARARs because SA6
is within the Tl waiver zone. The
state rule requiring a restrictive
covenant when waste is left in
place beyond a level of UU/UE
would be met by ICs.

ERH and SVE will remove some
contaminant mass (more than
other alternatives) but not all. This
would reduce contaminant
concentrations in groundwater in
the long term and thus increase
the long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer

restoration is 1,000 to 4,000 years.

ICs and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 60-90% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. If
contamination below the building
is not remediated, the overall
percentage of mass removed
would be lower. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

With ERH, contaminant vapors
would be released at a high rate
from the subsurface to be treated
in an aboveground vapor system.
This alternative would have a
greater potential for short-term
impacts to site occupants during
system construction than for other
alternatives due to the large
number of closely spaced wells.
Similarly, there is also a greater
potential for process upsets during
system operation due to the
greater complexity of the system,
and the magnitude of the releases
during process upsets would likely
be larger due to soil heating.
Potential further risks include the
possibility of vapor escaping the
subsurface capture system and
NAPL migration due to subsurface
heating.

ERH is technically implementable
but subsurface heating would be
uneven due to the heterogeneous
nature of the subsurface.
Administrative challenges would
be expected due to impacts to
onsite business and the
neighboring community from high
density of wells, loss of parking
space, and use of publicly
unpopular thermal oxidizers.
Some uncertainties exist regarding
ICs implementation.

Remediation Capital: $4,384,000

Remediation Annual Cost:
$2,987,000/year (2-year ERH +
SVE)

Remediation Present Worth:
$13,915,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$14,396,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

NOTES

1
2
3
4
5.
6.
7
8
9
1
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Estimates for mass removal are based on assumptions using our knowledge of site lithology, vendor experience at other sites and engineering judgment for the MW-20 area. Pilot testing will be required to obtain more refined estimates.
ICs are primarily focused on protection from soil exposure. ICs and Monitoring costs are the same as those for the active remedial alternatives.
Monitoring refers to groundwater monitoring, at wells in the vicinity of the source area that serves as a sentry system to provide a warning in the event of contaminant migration.
Within the Tl (Technical Impracticability) waiver zone, defined in the Groundwater ROD (1999), ARARs are not required to be met due to technical impracticability.
Timeframe for aquifer restoration is based on groundwater modeling as presented in the MW-20 Pilot Test report, Vol V and assumes that the findings of that report are applicable to SA6.
Additional criteria related to Protection of Human Health and the Environment were based on language from the Groundwater ROD (1999).
There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits area, and political challenges could adversely affect implementation of such systems at the Del Amo Site.
Cost details are provided in Appendix E and includes contingency of 20% (ICs, SVE, Hydraulic Extraction) to 40% (ISCO, ISSH).
. Cost ratings are provided on a 10-point non-linear scale (0, lowest to 9, highest) from 0 to $30 million (Appendix G).

0. GHG emissions calculations for Alternatives 3-6 are presented in Appendix E-3,
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TABLE 9-4

DETAILED ANALYSIS OF ALTERNATIVES FOR SA11
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compliance with Reduction of Toxicity Short-Term
Human Health and th Long-Term i ' Effecti STE Implementabilit Cost [8,9
uman Health and the ARARs Effecti LTE Mobility or Volume [1] ectiveness ( ) mplementability ost [8,9]
h ectiveness ( )
Environment [10]

ALTERNATIVE 1 NO NO RATING=0 RATING=0 NOT APPLICABLE RATING=9 RATING=9
NO ACTION This alterna}ixe woulﬁ nc|>thbe g ghis altexsvae does not meet This alterna(ltivehinclulges no Clontlanginant redu%tiog will gccur There is no action. There is no action. Cost is zero.

protective of human health an the state requiring a provisions (such as ICs or slowly by intrinsic biodegradation

the environment because it does restrictive covenant when waste Monitoring) that would ensure over a long period of time.

not control or reduce potential is left in place beyond a level of protection from groundwater

future exposure to contamination. | UU/UE. contamination.
ALTERNATIVE 2 YES YES RATING=4 RATING=0 RATING=9 RATING=8 RATING=9
INTRINSIC Groundwater concentrations are There are no groundwater ARARs | NAPL is present at lower residual | No active treatment would be No impacts to human health and This option would primarily Capital:  $37,400
BIODEGRADATION + at steady-state to decreasing. because SA11 is within the Tl saturations and hence thereisa | employed. Contaminant mass environment are expected. involve Monitoring and would not
INSTITUTIONAL This alternative would not reduce | waiver zone [4]. The state rule lower potential for migration reduction will occur slowly by require construction activities. Annual Cost
CONTROLS [2] + E:T)it“aniqnifwrgrq?%rr]lzt itshﬁee ded. but \r/a?:r:n\?vgs?erei}:tlg(f:t“i\fqep(fg::/:nam compared to SA3 and SA12. intrinsic biodegradation by Intrinsic biodegradation is well $18,275/year

; : ’ Based on historical monitoring naturally-occurring subsurface documented. ICs implementability | pregent Worth:
MONITORING [3] ggfgﬁ:&pé%fseulrgg ttg control Ezyrgggt?yl?(\)/g of UUAJE would groundwater concentrations in microbes. NAPL mobility and is considered good but would $481,000

subsurface contamination.

this source area are at steady-
state to decreasing. Contaminant
mass reduction will occur slowly
by intrinsic biodegradation. The
timeframe for aquifer restoration
based on modeling was about
10,500 years. [5] ICs and
Monitoring would ensure
protection in the long term from
residual contamination in the
source area, although there
would be some uncertainties
about maintaining ICs effectively
over the long term.

saturations are already low. The
timeframe of this alternative is
very long term.

require covenants to be
negotiated with the property
owner(s).

(100-year operation of ICs and Monitoring, and
Contingency)

ALTERNATIVE 3

YES

YES

RATING=5

RATING=5

RATING=8

RATING=7

RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING + ICs +
MONITORING

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long term
certainty of the groundwater
protection remedy. [6] ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 1,940 metric
tons of GHG that can contribute
to global warming and thus
impact the environment. [10]

There would be some challenges
in meeting treated-air discharge
limits but this alternative would be
technically feasible. There are no
groundwater ARARs because
SA11 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste
is left in place beyond a level of
UU/UE would be met by ICs.

SVE would remove some but not
all contaminant mass. This would
reduce contaminant
concentrations in groundwater in
the long term, thus increasing
long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is >6,000 years. ICs
and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 30-40% of
contaminant mass in the
addressed source area would be
removed in 4 years. If
contamination below the building
is not remediated, the overall
percentage of mass removed
would be lower. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during
system operation that could
potentially pose a risk or other
impacts to site occupants and the
neighboring community.

The technology is readily
implementable but the northern
portion of the source area may
face challenges with well and
piping installation due to the
presence of pipelines and power
lines. Some administrative
challenges would be expected
because onsite business and the
community at large would be
impacted by the installation and
operation of this remediation
system which would use publicly
unpopular thermal oxidizers. [7]
Some uncertainties exist
regarding IC implementation.

Remediation Capital: $839,000

Remediation Annual Cost:
$372,000/year (4-year SVE)

Remediation Present Worth:
$2,591,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$3,072,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table_SA11

December 15, 2009




TABLE 9-4

DETAILED ANALYSIS OF ALTERNATIVES FOR SA11
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedlal Atermative | o Hocth and the Compiiance with Long-Term Reduiction of Toxicity, Effe(?t?\?;:\-;rse;r?STE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y ;
ALTERNATIVE 4 YES YES RATING=7 RATING=7 RATING=6 RATING=6 RATING=6

HYDRAULIC EXTRACTION
+ SVE/BV + ICs +
MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 10,010 metric
tons of GHG that can contribute
to global warming and thus
impact the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but
this alternative would be
technically feasible. There are no
groundwater ARARs because
SA11 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste
is left in place beyond a level of
UU/UE would be met by ICs.

Hydraulic extraction and SVE
would remove some contaminant
mass (more than SVE alone) but
not all. This would reduce
contaminant concentrations in
groundwater in the long term, and
thus increase the long-term
certainty of the groundwater
remedy. The estimated timeframe
for aquifer restoration is >4,000
years. ICs and Monitoring would
control potential exposures and
warn of any future contaminant
migration. There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 50-60% of
contaminant mass in the
addressed source area would be
removed in 10 years. If
contamination below the building
is not remediated, the overall
percentage of mass removed
would be lower. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

This alternative would operate for
a significantly longer term (10
years) than other active remedial
alternatives (3, 5 and 6). Small
releases of contaminants (within
allowable regulatory limits) would
occur during normal operation of
the remediation system. There is
a potential for short-term
emissions and odors during
system construction and from
process upsets during system
operation that could pose a risk or
other impacts to site occupants
and the neighboring community.
These contaminant releases
could exceed those that might
occur with Alternative 3 due to
higher vapor concentrations and
flow rates.

This technology is implementable
but would require numerous
closely spaced wells, and the
northern portion of the source
area may face challenges with
well and piping installation due to
the presence of pipelines and
power lines. Some administrative
challenges would be expected
because onsite business and the
community at large would be
impacted by the installation and
operation of this remediation
system which would use publicly
unpopular thermal oxidizers.
Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $2,177,000

Remediation Annual Cost:
$469,000/year (4-year SVE)
$512,000/year (10-year HE)

Remediation Present Worth:
$9,354,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$9,835,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

ALTERNATIVE 5

YES

YES

RATING=7

RATING=7

RATING=5

RATING=4

RATING=4

IN-SITU CHEMICAL
OXIDATION + SVE + ICs +
MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 6,050 metric
tons of GHG that can contribute
to global warming and thus
impact the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would
be technically feasible. Injection
of large quantities of chemicals
(oxidants, acids, catalysts) can
impact groundwater quality. This
alternative would comply with
subsurface injection ARARs.
There are no groundwater ARARs
because SA11 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place
beyond a level of UU/UE would
be met by ICs.

ISCO and SVE would remove
some contaminant mass (more
than SVE and hydraulic
extraction) but not all. This would
reduce contaminant
concentrations in groundwater in
the long term, and thus increase
the long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is >4,000 years. ICs
and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 50-60% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. If
contamination below the building
is not addressed, the overall
percentage of mass removed
would be lower. There would be
some uncertainty in mass
removal due to low permeability
site lithology. Some reduction in
mobility would occur but NAPL
mobility and hydrocarbon
saturations are already low.

There are potential risks
associated with injection of large
volumes of oxidants and their
onsite storage. Strong oxidants
like hydrogen peroxide cause
exothermic reactions/ degassing
in the subsurface. Risks include
potential for contaminant
migration due to displacement,
uncontrolled vapor migration and
explosions. Some of these risks
can be mitigated by engineering
controls. Small releases of
contaminants (within allowable
regulatory limits) would occur
during normal operation of the
remediation system. However,
emissions of a larger magnitude
are possible during system
construction and from process
upsets during system operation
that could potentially pose a risk
or other impact to site occupants
and the neighboring community.
These contaminant releases
could exceed those that might
occur with Alternative 3 due to
higher vapor concentrations and
flow rates.

Technical challenges would be
expected in injection of chemicals
(oxidants, catalysts, acids) into
low permeability silts and injection
rates can be very low. Large
quantities (up to 604,000 gallons)
of chemicals may be needed to
overcome high alkalinity, natural
oxidant demand, and pH buffering
of groundwater. Portions of the
northern part of this source area
may face challenges with injection
wells due to the location of
pipelines and powerlines.
Administrative challenges would
be expected due to the impacts to
onsite business and the
community at large of taking up
parking space and utilizing
publicly unpopular thermal
oxidizers. Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $6,174,000

Remediation Annual Cost:
$996,000/year (2-year ISCO)
$737,000/year (4-year SVE)

Remediation Present Worth:
$14,896,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$15,377,000
(including 100-year operation of ICs and
Monitoring, and Contingency)
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TABLE 9-4

DETAILED ANALYSIS OF ALTERNATIVES FOR SA11
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compiiance with Long-Term Reduiction of Toxicity, Effec?t?\?;:\;rses"(nSTE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y ,
ALTERNATIVE 6 YES YES RATING=8 RATING=8 RATING=6 RATING=4 RATING=4

IN-SITU SOIL HEATING +
SVE + ICs + MONITORING

This alternative would
significantly reduce the timeframe
that the containment zone is
needed and significantly increase
long term certainty of the
groundwater protection remedy.
ICs would control potential
exposures to subsurface
contamination. This alternative
would result in emissions of about
14,440 metric tons of GHG that
can contribute to global warming
and thus impact the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but
this alternative would be
technically feasible. There are no
groundwater ARARs because
SA11 is within the Tl waiver
zone. The state rule requiring a
restrictive covenant when waste
is left in place beyond a level of
UU/UE would be met by ICs.

ERH and SVE will remove some
contaminant mass (more than
other alternatives) but not all. This
would reduce contaminant
concentrations in groundwater in
the long term and thus increase
the long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is 1,000 to 4,000
years. ICs and Monitoring would
control potential exposures and
warn of any future contaminant
migration. There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 60-90% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. If
contamination below the building
is not remediated, the overall
percentage of mass removed
would be lower. Some reduction
in mobility would occur but NAPL
mobility and saturations are
already low.

With ERH, contaminant vapors
would be released at a high rate
from the subsurface to be treated
in an aboveground vapor system.
This alternative would have a
greater potential for short-term
impacts to site occupants during
system construction than for
other alternatives due to the large
number of closely spaced wells.
Similarly, there is also a greater
potential for process upsets
during system operation due to
the greater complexity of the
system, and the magnitude of the
releases during process upsets
would likely be larger due to soil
heating. Potential further risks
include the possibility of vapor
escaping the subsurface capture
system and NAPL migration due
to subsurface heating.

ERH is implementable but
subsurface heating would be
uneven due to the heterogeneous
nature of the subsurface.
Administrative challenges would
be expected due to impacts to
onsite business and the
community at large from the high
density of wells, loss of parking
space and use of publicly
unpopular thermal oxidizers.
Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $4,838,000

Remediation Annual Cost:
$ 2,980,000/year (2-year ERH + SVE)

Remediation Present Worth:
$14,532,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$15,013,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

NOTES

1
2
3
4
5.
6.
7
8
9
1
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Estimates for mass removal are based on assumptions using our knowledge of site lithology, vendor experience at other sites and engineering judgment for the MW-20 area. Pilot testing will be required to obtain more refined estimates.
ICs are primarily focused on protection from soil exposure. ICs and Monitoring costs are the same as those for the active remedial alternatives.
Monitoring refers to groundwater monitoring, at wells in the vicinity of the source area that serves as a sentry system to provide a warning in the event of contaminant migration.

Within the Tl (Technical Impracticability) waiver zone, defined in the Groundwater ROD (1999), ARARs are not required to be met due to technical impracticability.

Timeframe for aquifer restoration is based on groundwater modeling as presented in the MW-20 Pilot Test report, Vol V and assumes that the findings of that report are applicable to SA11.
Additional criteria related to Protection of Human Health and the Environment were based on language from the Groundwater ROD (1999).
There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems at the Del Amo Site.
Cost details are provided in Appendix E and includes contingency of 20% (ICs, SVE, Hydraulic Extraction) to 40% (ISCO, ISSH).

. Cost ratings are provided on a 10-point non-linear scale (0, lowest to 9, highest) from 0 to $30 million (Appendix G).
0. GHG emissions calculations for Alternatives 3-6 are presented in Appendix E-3,
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TABLE 9-5
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 9
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compliance with Long-Term Reduction of Toxicity, Short-Term -
Human Health and the ARARs Effectiveness (LTE) Mobility or Volume [1] Effectiveness (STE) Implementability Cost [8,9]
Environment [10]

ALTERNATIVE 1 NO NO RATING=0 RATING=0 NOT APPLICABLE RATING=9 RATING=9
NO ACTION This alternative would not be This alternative does not meet the | This alternative includes no Contaminant reduction will occur There is no action. There is no action. Cost is zero.

protective of human health and the | state ARAR requiring a restrictive provisions (such as ICs or slowly by intrinsic biodegradation

environment because it does not covenant when waste is left in Monitoring) that would ensure over a long period of time.

control or reduce potential future place beyond a level of UU/UE. protection from groundwater

exposure to contamination. contamination.
ALTERNATIVE 2 YES YES RATING=4 RATING=0 RATING=9 RATING=8 RATING=9
INTRINSIC Groundwater concentrations are at | There are no groundwater ARARs | Based on historical monitoring, No active treatment would be No impacts to human health and This option would primarily involve | Capital: $37,400
BIODEGRADATION + steady-state to decreasing. No because SA9 is within the Tl groundwater concentrations in this | employed. Contaminant mass environment are expected. Monitoring and ICs and would not
INSTITUTIONAL CONTROLS | NAPL has been observed at this waiver zone [4]. The state rule source area are at steady-state to | reduction will occur slowly by require construction activities. Annual Cost

site. This alternative would not requiring a restrictive covenant decreasing. Contaminant mass intrinsic biodegradation by Intrinsic biodegradation is well $18,275/year
[2] + MONITORING [3] reduce the timeframe that the when waste is left in place beyond i _ i i il

containment zone is needed. butit | a level of UU/UE would be met b reduction will occur slowly by naturally-occurring subsurface documented. ICs implementability Present Worth:

would provide ICs to control! Cs. Y intrinsic biodegradation. The microbes. NAPL mobility and is considered good but would $481,000

potential exposures to subsurface
contamination.

timeframe for aquifer restoration
based on modeling was about
10,500 years. [5] ICs and
Monitoring would ensure
protection in the long term from
residual contamination in the
source area, although there would
be some uncertainties about
maintaining ICs effectively over
the long term.

saturations are already low. The
timeframe of this alternative is
very long term.

require covenants to be negotiated
with the property owner(s).

(100-year operation of ICs and Monitoring,
and Contingency)

ALTERNATIVE 3

YES

YES

RATING=5

RATING=5

RATING=8

RATING=6

RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING + ICs +
MONITORING

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long-term
certainty of the groundwater
protection remedy. [6]. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 2,380 metric
tons of GHG that can contribute to
global warming and thus impact
the environment. [10]

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would be
technically feasible. There are no
groundwater ARARs because SA9
is within the Tl waiver zone. The
state rule requiring a restrictive
covenant when waste is left in
place beyond a level of UU/UE
would be met by ICs.

SVE would remove some but not
all contaminant mass. This would
reduce contaminant
concentrations in groundwater in
the long term, thus increasing
long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer
restoration is >6,000 years. ICs
and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 30-40% of the
contaminant mass in the
addressed source area would be
removed in 4 years. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during
system operation that could
potentially pose a risk or other
impacts to site occupants and the
neighboring community.

The technology is readily
implementable but some
administrative challenges would
be expected over wells and
remediation in the loading dock
area. Onsite business and the
community at large would be
impacted by the installation and
operation of this remediation
system which would use publicly
unpopular thermal oxidizers. [7]
Some uncertainties exist regarding
ICs implementation.

Remediation Capital: $672,000

Remediation Annual Cost:
$354,000/year (4-year SVE)

Remediation Present Worth:
$2,314,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$2,795,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table_SA9
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TABLE 9-5
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 9
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedlal Altermative | O Hoalth ard tne Compiiance with Long-Term Reduiction of Toxicity, Effe(?t?\?;:\-;r:;r?STE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y ;
ALTERNATIVE 4 YES YES RATING=7 RATING=7 RATING=6 RATING=5 RATING=6

HYDRAULIC EXTRACTION +
SVE/BV + ICs +
MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 9,820 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but this
alternative would be technically
feasible. There are no
groundwater ARARs because SA9
is within the Tl waiver zone. The
state rule requiring a restrictive
covenant when waste is left in
place beyond a level of UU/UE
would be met by ICs.

Hydraulic extraction and SVE
would remove some contaminant
mass (more than SVE alone) but
not all. This would reduce
contaminant concentrations in
groundwater in the long term, and
thus increase the long-term
certainty of the groundwater
remedy. The estimated timeframe
for aquifer restoration is >4,000
years. ICs and Monitoring would
control potential exposures and
warn of any future contaminant
migration. There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 50-60% of the
contaminant mass in the
addressed source area would be
removed in 10 years. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

This alternative would operate for
a significantly longer term (10
years) than other active remedial
alternatives (3, 5 and 6). Small
releases of contaminants (within
allowable regulatory limits) would
occur during normal operation of
the remediation system. There is a
potential for short-term emissions
and odors during system
construction and from process
upsets during system operation
that could pose a risk or other
impacts to site occupants and the
neighboring community. These
contaminant releases could
exceed those that might occur with
Alternative 3 due to higher vapor
concentrations and flow rates.

This technology is implementable
but would require numerous
closely spaced wells on the
actively used loading dock. Some
administrative challenges would
be expected because onsite
business and the community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $1,759,000

Remediation Annual Cost:
$429,000/year (4-year SVE)
$496,000/year (10-year HE)

Remediation Present Worth:
$8,534,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$9,015,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

ALTERNATIVE 5

YES

YES

RATING=7

RATING=7

RATING=5

RATING=4

RATING=5

IN-SITU CHEMICAL
OXIDATION + SVE + ICs +
MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 7,220 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would be
technically feasible. Injection of
large quantities of chemicals
(oxidants, acids, catalysts) can
impact groundwater quality. This
alternative would comply with
subsurface injection ARARs.
There are no groundwater ARARs
because SA9 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place beyond
a level of UU/UE would be met by
ICs.

ISCO and SVE would remove
some contaminant mass (more
than SVE and hydraulic extraction)
but not all. This would reduce
contaminant concentrations in
groundwater in the long term, and
thus increase the long-term
certainty of the groundwater
remedy. The estimated timeframe
for aquifer restoration is >4,000
years. ICs and Monitoring would
control potential exposures and
warn of any future contaminant
migration. There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 50-60% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. There would
be some uncertainty in mass
removal due to low permeability
site lithology. Some reduction in
mobility would occur but NAPL
mobility and hydrocarbon
saturations are already low.

There are potential risks
associated with injection of large
volumes of oxidants and their
onsite storage. Strong oxidants
like hydrogen peroxide cause
exothermic reactions/ degassing in
the subsurface. Risks include
potential for contaminant migration
due to displacement, uncontrolled
vapor migration and explosions.
Some of these risks can be
mitigated by engineering controls.
Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during
system operation that could
potentially pose a risk or other
impact to site occupants and the
neighboring community. These
contaminant releases could
exceed those that might occur with
Alternative 3 due to higher vapor
concentrations and flow rates.

Technical challenges would be
expected in injection of chemicals
(oxidants, catalysts, acids) into low
permeability silts, and injection
rates can be very low. Large
quantities (up to 448,000 gallons)
of chemicals may be needed to
overcome high alkalinity, natural
oxidant demand, and pH buffering
of groundwater. Administrative
challenges would be expected due
to the impacts to onsite business
and the community at large of
fencing off a portion of the loading
dock and utilizing publicly
unpopular thermal oxidizers.
Some uncertainties exist regarding
ICs implementation.

Remediation Capital: $4,362,000

Remediation Annual Cost:
$786,000/year (2-year ISCO)
$671,000/year (4-year SVE)

Remediation Present Worth:
$11,486,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$11,967,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table_SA9
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TABLE 9-5
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 9
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compiiance with Long-Term Reduiction of Toxicity, Effe(?t?\?;:\-J:;TSTE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y ’
ALTERNATIVE 6 YES YES RATING=8 RATING=8 RATING=6 RATING=4 RATING=5

IN-SITU SOIL HEATING +
SVE + ICs + MONITORING

This alternative would significantly
reduce the timeframe that the
containment zone is needed and
significantly increase long term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 11,590 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but this
alternative would be technically
feasible. There are no
groundwater ARARs because SA9
is within the Tl waiver zone. The
state rule requiring a restrictive
covenant when waste is left in
place beyond a level of UU/UE
would be met by ICs.

ERH and SVE would remove
some contaminant mass (more
than other alternatives) but not all.
This would reduce contaminant
concentrations in groundwater in
the long term and thus increase
the long-term certainty of the
groundwater remedy. The
estimated timeframe for aquifer

restoration is 1,000 to 4,000 years.

ICs and Monitoring would control
potential exposures and warn of
any future contaminant migration.
There would be some
uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 60-90% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. Some
reduction in mobility would occur
but NAPL mobility and saturations
are already low.

With ERH, contaminant vapors
would be released at a high rate
from the subsurface to be treated
in an aboveground vapor system.
This alternative would have a
greater potential for short-term
impacts to site occupants during
system construction than for other
alternatives due to the large
number of closely spaced wells.
Similarly, there is also a greater
potential for process upsets during
system operation due to the
greater complexity of the system,
and the magnitude of the releases
during process upsets would likely
be larger due to soil heating..
Potential further risks include the
possibility of vapor escaping the
subsurface capture system and
NAPL migration due to subsurface
heating.

ERH is technically implementable,
but remedial action at this site
would present some challenges
due to impacts from the high
density of electric heating/SVE
wells to onsite workers and the
facility. Administrative challenges
would be expected due to impacts
to onsite business and the
community at large of fencing off a
significant portion of the loading
dock and utilizing publicly
unpopular thermal oxidizers.
Some uncertainties exist regarding
ICs implementation.

Remediation Capital: $3,605,000

Remediation Annual Cost:
$2,546,000/year (2-year ERH + SVE)

Remediation Present Worth:
$11,676,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$12,157,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

NOTES

1
2
3
4
5.
6.
7
8
9
1

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table_SA9

Estimates for mass removal are based on assumptions using our knowledge of site lithology, vendor experience at other sites and engineering judgment for the MW-20 area. Pilot testing will be required to obtain more refined estimates.
ICs are primarily focused on protection from soil exposure. ICs and Monitoring costs are the same as those for the active remedial alternatives.
Monitoring refers to groundwater monitoring, at wells in the vicinity of the source area that serves as a sentry system to provide a warning in the event of contaminant migration.
Within the Tl (Technical Impracticability) waiver zone, defined in the Groundwater ROD (1999), ARARs are not required to be met due to technical impracticability.
Timeframe for aquifer restoration is based on groundwater modeling as presented in the MW-20 Pilot Test report, Vol V and assumes that the findings of that report are applicable to SA9.
Additional criteria related to Protection of Human Health and the Environment were based on language from the Groundwater ROD (1999).
There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems at the Del Amo Site.
Cost details are provided in Appendix E and includes contingency of 20% (ICs, SVE, Hydraulic Extraction) to 40% (ISCO, ISSH).
. Cost ratings are provided on a 10-point non-linear scale (0, lowest to 9, highest) from 0 to $30 million (Appendix G).

0. GHG emissions calculations for Alternatives 3-6 are presented in Appendix E-3,
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TABLE 9-6
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 4
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of

Compliance with

Long-Term Effectiveness

Reduction of Toxicity,

Short-Term Effectiveness

Human Health and the ARARs (LTE) Mobility or Volume [1] (STE) [10] Implementability Cost [8,9]
Environment
ALTERNATIVE 1 NO NO RATING=0 RATING=0 NOT APPLICABLE RATING=9 RATING=9
NO ACTION This alternative would not be This alternative does not meet the This alternative includes no provisions Contaminant reduction will occur There is no action. There is no action. Cost is zero.
protective of human health and state ARAR requiring a restrictive (such as ICs or Monitoring) that would slowly by intrinsic biodegradation
the environment because it does covenant when waste is left in ensure protection from groundwater over a long period of time.
not control or reduce potential place beyond a level of UU/UE. contamination.
future exposure to contamination.
ALTERNATIVE 2 YES YES RATING=4 RATING=0 RATING=9 RATING=8 RATING=9
INTRINSIC Groundwater concentrations are There are no groundwater ARARs Based on historical monitoring, No active treatment would be No impacts to human health and This option primarily would involve | Capital: $37,400
BIODEGRADATION + at steady-state to decreasing. No | because SA4 is within the Tl groundwater concentrations in this employed. Contaminant mass environment are expected. Monitoring and would not require
INSTITUTIONAL CONTROLS | NAPL has been observed at this waiver zone [4]. The state rule source area are at steady-state to reduction will occur slowly by construction activities. Intrinsic Annual Cost
[2] + MONITORING [3] S'tg' Th|?]altfarn?t|ve W?]Uld QO" reﬁumng a rgstlrl?tlye ﬁoverg)ant 4 | decreasing. Contaminant mass intrinsic biodegradation by biodegradation is well $18,275/year
E%n%gﬁ%:nt;ggngrigenge%é debut ‘;"I‘:\?e}”;sbeu'/sug E/vlgurl) dagz megtog reduction will occur slowly by intrinsic | naturally-occurring subsurface documented. ICs implementability | present Worth:
it would provide ICs to control ICs. y biodegradation. The timeframe for microbes. Since the source area is considered good but would $481,000

potential exposures to subsurface
contamination.

aquifer restoration based on modeling
was about 10,500 years. [5] ICs and
Monitoring would ensure protection in
the long term from residual
contamination in the source area,
although there would be some
uncertainties about maintaining ICs
effectively over the long term.

is completely under the building,
the building acts as a cap and
limits rainwater infiltration which
reduces leaching. NAPL mobility
and saturations are already low.
The timeframe of this alternative
is very long term.

require covenants to be
negotiated with the property
owner(s).

(100-year operation of ICs and
Monitoring including Contingency)

ALTERNATIVE 3

YES

YES

RATING=5

RATING=3

RATING=7

RATING=4

RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING (UB) + ICs +

This alternative would modestly
reduce the timeframe that the
containment zone is needed and

There would be some challenges
in meeting treated-air discharge
limits but this alternative would be

SVE would remove some but not all
contaminant mass. This would reduce
contaminant concentrations in

It is anticipated that 15-20% of the
contaminant mass in the
addressed source area would be

Small releases of contaminants (within
allowable regulatory limits) would occur

Installation of horizontal wells by
the blind-drilling method has

Remediation Capital: $655,000

Remediation Annual Cost:

_ - ! ' during normal operation of the significant uncertainties. There
I\Hﬂg::\:'ggﬁ-lr’if WELLS cmeor?aeiﬁlyé?(t:rqzasreohonn dgv;/taetl;aT tergmg\?vggfﬁ'&%ggggggg gz 4 groundwater in the long term, thus removed in 4 years. Reductionin | remediation system. However, emissions | would be administrative $378,000/year (4-year SVE)
protecti)clm reme%y [6]. ICs would gs within the T1 waiver zone. The increasing long-term certainty of the mobility would occur but NAPL of a larger magnitude are possible during challenges because onsite Remediation Present Worth:
control potential e>.<pos".ures to state rule requiring a restrictive groundwater remedy. There would be mobility and saturations are system construction and from process business would be impacted by $2,396,000
subsurface contamination. This covenant when waste is left in uncertainty about the precise extent of | already low. upsets during system operation that could | the installation and operation of o
alternative would result in place beyond a level of UU/UE contamination below the building. The potentially pose a risk or other impacts to this remediation system which ICs and Monitoring Present Worth:
emissions of about 2,560 metric would be met by ICs. estimated timeframe for aquifer site occupants and the neighboring would use publicly unpopular $481,000
tons of GHG that can contribute to restoration is >8,000 years. ICs and community. thermal oxidizers. [7] Some )
global warming and thus impact Monitoring would control potential uncertainties exist regarding ICs Total Present Worth:
the environment. [10] exposures and warn of any future implementation. . $_2’877’000 .
contaminant migration. There would (including 100-year operation of ICs
be some uncertainties about and Monitoring, and Contingency)
maintaining ICs effectively over the
long term.
ALTERNATIVE 3A YES YES RATING=5 RATING=4 RATING=6 RATING=3 RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING (UB) + ICs +
MONITORING - VERTICAL
WELLS

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 1,630 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would be
technically feasible. There are no
groundwater ARARs because SA4
is within the Tl waiver zone. The
state rule requiring a restrictive
covenant when waste is left in
place beyond a level of UU/UE
would be met by ICs.

SVE would remove some but not all
contaminant mass. This would reduce
contaminant concentrations in
groundwater in the long term, thus
increasing long-term certainty of the
groundwater remedy. There would be
uncertainty about the precise extent of
contamination below the building. The
estimated timeframe for aquifer
restoration is >7,000 years. ICs and
Monitoring would control potential
exposures and warn of any future
contaminant migration. There would
be some uncertainties about
maintaining ICs effectively over the
long term.

It is anticipated that 20-30% of the
contaminant mass in the
addressed source area would be
removed in 4 years. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

Small releases of contaminants (within
allowable regulatory limits) would occur
during normal operation of the
remediation system. However, emissions
of a larger magnitude are possible during
system construction inside the building
and from process upsets during system
operation that could potentially pose a
risk or other impacts to site occupants
and the neighboring community.

Installation of vertical wells may
face challenges due to ceiling
height or other access limitations
for the drill rig. There would be
significant administrative
challenges because onsite
business would be impacted by
the installation and operation of
this remediation system which
would use publicly unpopular
thermal oxidizers. Some
uncertainties exist regarding ICs
implementation.

Remediation Capital: $559,000

Remediation Annual Cost:
$324,000/year (4-year SVE)

Remediation Present Worth:
$2,050,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$2,531,000
(including 100-year operation of ICs
and Monitoring, and Contingency)

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table_SA4
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TABLE 9-6
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 4
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of
Human Health and the
Environment

Compliance with
ARARs

Long-Term Effectiveness
(LTE)

Reduction of Toxicity,
Mobility or Volume [1]

Short-Term Effectiveness
(STE) [10]

Implementability

Cost [8,9]

ALTERNATIVE 4

YES

YES

RATING=6

RATING=5

RATING=6

RATING=4

RATING=7

HYDRAULIC EXTRACTION +
SVE/BV (UB) + ICs +

This alternative would moderately
reduce the timeframe that the
containment zone is needed and

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but this

Hydraulic extraction and SVE would
remove some contaminant mass

It is anticipated that 30-40% of the
contaminant mass in the
addressed source area would be

This alternative would operate for a
significantly longer term (10 years) than

Installation of horizontal wells by
the blind-drilling method has

Remediation Capital: $1,374,000

Remediation Annual Cost:

MONITORING — derately i long-t lternati ld bs technical (more than SVE alone) but not all. : 1 be other active remedial alternatives (3, 5 significant uncertainties. Some $410,000/year (4-year SVE
HORIZONTAL WELLS ?eortaeirrﬁ eo}fltlﬂgre?gﬁngvr\}gieirm ?e:sri?)?:alv'?'l'\lﬂe’;?g areenoecrgl;%%vzater This would reduce contaminant removed in 10 years. Reduction in | and 6). Small releases of contaminants administrative challenges would $317,Ooo/yea (10yea HE)
protectign reme%y ICs would ARARS because SA4 ig within the concentrations in grgundwater in the mob!l!ty would oceur but NAPL (within allpwable regulatory_ limits) would be gxpected because onsite ’ year (10-year HE)
control potential e>'<posures to Tl waiver zone. The state rule long term,.and thus increase the long- mobility and saturations are occur c.iu.rmg normal operation of the . business and the community at Remediation Present Worth:
subsurface contamination. This requiring a restrictive covenant term certainty of the groundwater already low. remediation syste.m..There is a potenna}l !arge wquld be |mpact§d by thg $6,332,000
alternative would result in when waste is left in place beyond remedy. There would be uncertainty for short-term emissions and odors during | installation and operation of this o
emissions of about 6,960 metric a level of UU/UE would be met by about the precise extent of system construction and from process remediation system which would ICs and Monitoring Present Worth:
tons of GHG that can contribute to | ICs. contamination below the building. The upsets during system operation that could | use publicly unpopular thermal $481,000
global warming and thus impact estimated timeframe for aquifer pose a risk or other impacts to site oxidizers. Some uncertainties .
the environment. restoration is >6,000 years. ICs and occupants and the neighboring exist regarding ICs Total Present Worth:
Monitoring would control potential community. These contaminant releases implementation. . $.6’813’000 .
exposures and warn of any future could exceed those that might occur with (mcludmg 1(_)0-year opera_non of ICs
contaminant migration. There would Alternative 3 due to higher vapor and Monitoring, and Contingency)
be some uncertainties about concentrations and flow rates.
maintaining ICs effectively over the
long term.
ALTERNATIVE 4A YES YES RATING=6 RATING=6 RATING=5 RATING=3 RATING=7

HYDRAULIC EXTRACTION +
SVE/BV (UB) + ICs +
MONITORING — VERTICAL
WELLS

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 6,210 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but this
alternative would be technically
feasible. There are no groundwater
ARARs because SA4 is within the
Tl waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place beyond
a level of UU/UE would be met by
ICs.

Hydraulic extraction and SVE would
remove some contaminant mass
(more than SVE alone) but not all.
This would reduce contaminant
concentrations in groundwater in the
long term, and thus increase the long-
term certainty of the groundwater
remedy. There would be uncertainty
about the precise extent of
contamination below the building. The
estimated timeframe for aquifer
restoration is >5,000 years. ICs and
Monitoring would control potential
exposures and warn of any future
contaminant migration. There would
be some uncertainties about
maintaining ICs effectively over the
long term.

It is anticipated that 40-50% of the
contaminant mass in the
addressed source area would be
removed in 10 years. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

This alternative would operate for a
significantly longer term (10 years) than
other active remedial alternatives (3, 5
and 6). Small releases of contaminants
(within allowable regulatory limits) would
occur during normal operation of the
remediation system. There is a potential
for short-term emissions and odors during
system construction inside the building
and from process upsets during system
operation that could pose a risk or other
impacts to site occupants and the
neighboring community. These
contaminant releases could exceed those
that might occur with Alternative 3 due to
higher vapor concentrations and flow
rates.

Installation of vertical wells inside
the building may face challenges
due to ceiling height or other
access limitations for the drill rig.
The reliability of mass removal by
vertical wells located
downgradient of the source area
may be of limited effectiveness.
Some administrative challenges
would be expected because
onsite business and community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $1,374,000

Remediation Annual Cost:
$368,000/year (4-year SVE)
$310,000/year (10-year HE)

Remediation Present Worth:
$6,088,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$6,569,000
(including 100-year operation of ICs
and Monitoring, and Contingency)
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TABLE 9-6
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 4
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of
Human Health and the
Environment

Compliance with
ARARs

Long-Term Effectiveness
(LTE)

Reduction of Toxicity,
Mobility or Volume [1]

Short-Term Effectiveness
(STE) [10]

Implementability

Cost [8,9]

ALTERNATIVE 5

YES

YES

RATING=6

RATING=6

RATING=4

RATING=3

RATING=6

IN-SITU CHEMICAL
OXIDATION + SVE (UB) +
ICs + MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 4,810 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would be
technically feasible. Injection of
large quantities of chemicals
(oxidants, acids, catalysts) can
impact groundwater quality. This
alternative would comply with
subsurface injection ARARs. There
are no groundwater ARARs
because SA4 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place beyond
a level of UU/UE would be met by
ICs.

ISCO and SVE would remove some
contaminant mass (more than SVE
and hydraulic extraction) but not all.
This would reduce contaminant
concentrations in groundwater in the
long term, and thus increase the long-
term certainty of the groundwater
remedy. There would be uncertainty
about the precise extent of
contamination below the building. The
estimated timeframe for aquifer
restoration is >5,000 years. ICs and
Monitoring would control potential
exposures and warn of any future
contaminant migration. There would
be some uncertainties about
maintaining ICs effectively over the
long term.

It is anticipated that 40-50% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. There would
be some uncertainty in mass
removal due to low permeability
site lithology. Some reduction in
mobility would occur but NAPL
mobility and hydrocarbon
saturations are already low.

There are potential risks associated with
injection of large volumes of oxidants and
their onsite storage. Strong oxidants like
hydrogen peroxide cause exothermic
reactions/ degassing in the subsurface.
Risks include potential for contaminant
migration due to displacement,
uncontrolled vapor migration into indoor
air and explosions. Some of these risks
can be mitigated by engineering controls.
Small releases of contaminants (within
allowable regulatory limits) would occur
during normal operation of the
remediation system. However, emissions
of a larger magnitude are possible during
system construction inside the building
and from process upsets during system
operation that could potentially pose a
risk or other impact to site occupants and
the neighboring community. These
contaminant releases could exceed those
that might occur with Alternative 3 due to
higher vapor concentrations and flow
rates.

Technical challenges would be
expected in injection of chemicals
(oxidants, catalysts, acids) into
low permeability silts and injection
rates can be very low. Large
quantities (up to 240,000 gallons)
of chemicals may be needed.
Administrative challenges would
be expected due to the impacts to
onsite business and the
community at large of installing
wells inside the building, taking up
space inside the building for
remediation and utilizing publicly
unpopular thermal oxidizers.
Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $3,017,000

Remediation Annual Cost:
$536,000/year (2-year ISCO)
$567,000/year (4-year SVE)

Remediation Present Worth:
$8,435,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$8,916,000
(including 100-year operation of ICs
and Monitoring, and Contingency)

ALTERNATIVE 6

YES

YES

RATING=7

RATING=7

RATING=4

RATING=3

RATING=5

IN-SITU SOIL HEATING +
SVE (UB)+ ICs +

This alternative would significantly
reduce the timeframe that the
containment zone is needed and

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but this

ERH and SVE would remove some
contaminant mass (more than other

It is anticipated that 50-80% of
hydrocarbon mass in the

With ERH, contaminant vapors would be
released at a high rate from the

ERH is technically implementable
inside buildings but this would

Remediation Capital: $2,811,000

Remediation Annual Cost:

onta ) ) ’ alternatives) but not all. This would addressed source area would be subsurface to be treated in an depend on the specific conditions
MONITORING significantly increase long-term alternative would be technically reduce contaminant concentrations in | removed in 2 years. Some aboveground vapor system. This available inside each building. $2,189,000/year (2-year ERH+SVE)
cerialntt_y of the %rotigdwatelid f&aRaigle.bThere arg::lgro%ﬂwﬁter groundwater in the long-term and thus | reduction in mobility would occur | alternative would have a greater potential | Significant administrative Remediation Present Worth:
g(r)%t?gllggtgqrgael g)}possuvygsuto Tl wai\?erez%?qlés.eThe stlzit;vLullg € increase the long term certainty of the but NAPL mobility and saturations | for _short-term impacts to site occupants challen_ges would be expecn_ed $9,635,000
subsurface contamination. This requiring a restrictive covenant groundvyater remedy. The(e would be are already low. during system construction than for other due to impacts tq onsite business o
alternative would result in when waste is left in place beyond | uncertainty about the precise extent of alternatives due to the large number of and the community at large from ICs and Monitoring Present Worth:
emissions of about 9,050 metric a level of UU/UE would be mét by contamination below the building. The closely spaced wells that are drilled inside | the high density of wells inside the $481,000
tons of GHG that can contribute to | ICs. estimated timeframe for aquifer the building. Similarly, there is also a building, loss of space inside the )
global warming and thus impact restoration is 2,000-5,000 years. ICs greater potential for process upsets building for the duration of Total Present Worth:
the environment. and Monitoring would control potential during system operation due to the remediation, and use of publicly . $_10’1 16,000 .
exposures and warn of any future greater complexity of the system, and the | unpopular thermal oxidizers. (|nclud|ng 190-year operation of ICs
contaminant migration. There would magnitude of the releases during process | Some uncertainties exist and Monitoring, and Contingency)
be some uncertainties about upsets would likely be larger due to soil regarding ICs implementation.
maintaining ICs effectively over the heating. Potential further risks include the
long term. possibility of vapor escaping the
subsurface capture system and NAPL
migration due to subsurface heating.
NOTES

Estimates for mass removal are based on assumptions using our knowledge of site lithology, vendor experience at other sites and engineering judgment for the MW-20 area. Pilot testing will be required to obtain more refined estimates.
ICs are primarily focused on protection from soil contamination exposure. 1Cs and Monitoring costs are the same as those for the active remedial alternatives.
Monitoring refers to groundwater monitoring, at wells in the vicinity of the source area that serves as a sentry system to provide a warning in the event of contaminant migration.
Within the Tl (Technical Impracticability) waiver zone, defined in the Groundwater ROD (1999), ARARs are not required to be met due to technical impracticability.
Timeframe for aquifer restoration is based on groundwater modeling as presented in the MW-20 Pilot Test report, Vol V and assumes that the findings of that report are applicable to SA4.

There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems at the Del Amo Site.
Cost details are provided in Appendix E and includes contingency of 20% (ICs, SVE, Hydraulic Extraction) to 40% (ISCO, ISSH).

Cost ratings are provided on a 10-point non-linear scale (0, lowest to 9, highest) from 0 to $30 million (Appendix G).

1
2
3
4
5.
6. Additional criteria related to Protection of Human Health and the Environment were based on language from the Groundwater ROD (1999).
7
8
9
1

b. GHG emissions calculations for Alternatives 3-6 are presented in Appendix E-3,
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TABLE 9-7
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 7
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
uman rea’tn and the ARARs Effectiveness (LTE) Mobility or Volume [1] | Etfectiveness (STE) [10] mplementability ost [8,9]
Environment

ALTERNATIVE 1 NO NO RATING=0 RATING=0 NOT APPLICABLE RATING=9 RATING=9
NO ACTION This alternative would not be This alternative does not meet the | This alternative includes no Contaminant reduction will occur | There is no action. There is no action. Cost is zero.

protective of human health and state ARAR requiring a restrictive provisions (such as ICs or slowly by intrinsic biodegradation

the environment because it does covenant when waste is left in Monitoring) that would ensure over a long period of time.

not control or reduce potential place beyond a level of UU/UE. protection from groundwater

future exposure to contamination. contamination.
ALTERNATIVE 2 YES YES RATING=4 RATING=0 RATING=9 RATING=8 RATING=9
INTRINSIC Groundwater concentrations are There are no groundwater ARARs | Based on historical monitoring, No active treatment would be No impacts to human health and This option would primarily Capital:  $37,400
BIODEGRADATION + at steady-state to decreasing. No | because SA7 is within the Tl groundwater concentrations in this employed. Contaminant mass environment are expected. involve Monitoring and would not
INSTITUTIONAL CONTROLS | NAPL has been observed at this waiver zone [4]. The state rule source area are at steady-state to reduction will occur slowly by require construction activities. Annual Cost
2] + MONITORING [3] sﬂg. Th|sr]alt9rn?t|ve wclf]uld rr:ot reﬁumng a rgstlrl?tlye ﬁoverg)ant 4 | decreasing. Gontaminant mass intrinsic biodegradation by Intrinsic biodegradation is well $18,275/year

::%nl;:ii ;:;{Tgnfrgente;éé debut " \;Vlee\?e}lvg‘leJeL;/SUE tvlvnoﬁlgc;e r%(t)?) reduction will occur slowly by naturally-occurring subsurface documented. ICs Present Worth:

’ ICs. Y| intrinsic biodegradation. The microbes. Since the source area implementability is considered $481,000

would provide ICs to control
potential exposures to subsurface
contamination.

timeframe for aquifer restoration
based on modeling was about
10,500 years. [5] ICs and Monitoring
would ensure protection in the long
term from residual contamination in
the source area, although there
would be some uncertainties about
maintaining ICs effectively over the
long term.

is completely under a building,
the building acts as a cap and
limits rainwater infiltration which
reduces leaching. NAPL mobility
and saturations are already low.
The timeframe of this alternative
is the very long term.

good but would require
covenants to be negotiated with
the property owner(s).

(100-year operation of ICs and Monitoring,
and Contingency)

ALTERNATIVE 3

YES

YES

RATING=5

RATING=3

RATING=7

RATING=4

RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING (UB) + ICs +
MONITORING —
HORIZONTAL WELLS

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long-term
certainty of the groundwater
protection remedy [6]. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 2,250 metric
tons of GHG that can contribute to
global warming and thus impact
the environment. [10]

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would be
technically feasible. There are no
groundwater ARARs because
SA7 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste is
left in place beyond a level of
UU/UE would be met by ICs.

SVE would remove some but not all
contaminant mass. This would
reduce contaminant concentrations
in groundwater in the long term, thus
increasing long-term certainty of the
groundwater remedy. There would
be uncertainty about the precise
extent of contamination below the
building. The estimated timeframe
for aquifer restoration is >8,000
years. ICs and Monitoring would
control potential exposures and warn
of any future contaminant migration.
There would be some uncertainties
about maintaining ICs effectively
over the long term.

It is anticipated that 15-20% of
the contaminant mass in the
addressed source area would be
removed in 4 years. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during system
operation that could potentially
pose a risk or other impacts to site
occupants and the neighboring
community.

Installation of horizontal wells by
the blind-drilling method has
significant uncertainties. There
would be administrative
challenges because onsite
business would be impacted by
the installation and operation of
this remediation system which
would use publicly unpopular
thermal oxidizers. [7] Some
uncertainties exist regarding ICs
implementation.

Remediation Capital: $473,000

Remediation Annual Cost:
$354,000/year (4-year SVE)

Remediation Present Worth:
$2,075,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$2,556,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

ALTERNATIVE 3A

YES

YES

RATING=5

RATING=4

RATING=6

RATING=3

RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING (UB) + ICs +
MONITORING - VERTICAL
WELLS

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 1,370 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would be
technically feasible. There are no
groundwater ARARSs because
SA7 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste is
left in place beyond a level of
UU/UE would be met by ICs.

SVE would remove some but not all
contaminant mass. This would
reduce contaminant concentrations
in groundwater in the long term, thus
increasing long-term certainty of the
groundwater remedy. There would
be uncertainty about the precise
extent of contamination below the
building. The estimated timeframe
for aquifer restoration is >7,000
years. ICs and Monitoring would
control potential exposures and warn
of any future contaminant migration.
There would be some uncertainties
about maintaining ICs effectively

over the long term.

It is anticipated that 20-30% of
the contaminant mass in the
addressed source area would be
removed in 4 years. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction inside
the building and from process
upsets during system operation
that could potentially pose a risk or
other impacts to site occupants and
the neighboring community.

Installation of vertical wells may
face challenges due to ceiling
height or other access limitations
for the drill rig. There would be
significant administrative
challenges because onsite
business would be impacted by
the installation and operation of
this remediation system which
would use publicly unpopular
thermal oxidizers.[7] Some
uncertainties exist regarding ICs
implementation.

Remediation Capital: $403,000

Remediation Annual Cost:
$303,000/year (4-year SVE)

Remediation Present Worth:
$1,774,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$2,255,000
(including 100-year operation of ICs and
Monitoring, and Contingency)
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TABLE 9-7
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 7
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compliance with Long-Term Reduction of Toxicity Short-Term
Human Health and the ARARS ong--e Mobilitv or Volume [11 hort-1e Implementability Cost [8,9]
Environment Effectiveness (LTE) y [1] | Effectiveness (STE) [10]
ALTERNATIVE 4 VES VES RATING=6 RATING=5 RATING=6 RATING=4 RATING=7

HYDRAULIC EXTRACTION +
SVE/BV (UB) + ICs +
MONITORING —
HORIZONTAL WELLS

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 5,060 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some technical
challenges in meeting treated-
groundwater and vapor discharge
limits, but this alternative would be
technically feasible. There are no
groundwater ARARs because
SA7 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste is
left in place beyond a level of
UU/UE would be met by ICs.

Hydraulic extraction and SVE would
remove some contaminant mass
(more than SVE alone) but not all .
This would reduce contaminant
concentrations in groundwater in the
long term, and thus increase the
long-term certainty of the
groundwater remedy. There would
be uncertainty about the precise
extent of contamination below the
building. The estimated timeframe
for aquifer restoration is >6,000
years. ICs and Monitoring would
control potential exposures and warn
of any future contaminant migration.
There would be some uncertainties
about maintaining ICs effectively
over the long term.

It is anticipated that 30-40% of
the contaminant mass in the
addressed source area would be
removed in 10 years. Reduction
in mobility would occur but NAPL
mobility and saturations are
already low.

This alternative would operate for a
significantly longer term (10 years)
than other active remedial
alternatives (3. 5 and 6). Small
releases of contaminants (within
allowable regulatory limits) would
occur during normal operation of
the remediation system. There is a
potential for short-term emissions
and odors during system
construction and from process
upsets during system operation
that could pose a risk or other
impacts to site occupants and the
neighboring community. These
contaminant releases could exceed
those that might occur with
Alternative 3 due to higher vapor
concentrations and flow rates.

Installation of horizontal wells by
the blind-drilling method has
significant uncertainties. Some
administrative challenges would
be expected because onsite
business and the community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $1,080,000

Remediation Annual Cost:
$332,000/year (4-year SVE)
$295,000/year (10-year HE)

Remediation Present Worth:
$5,444,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$5,925,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

ALTERNATIVE 4A

YES

YES

RATING=6

RATING=6

RATING=5

RATING=3

RATING=7

HYDRAULIC EXTRACTION +
SVE/BV (UB) + ICs +
MONITORING — VERTICAL
WELLS

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 4,690 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some technical
challenges in meeting treated-
groundwater and vapor discharge
limits, but this alternative would be
technically feasible. There are no
groundwater ARARSs because
SA7 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste is
left in place beyond a level of
UU/UE would be met by ICs.

Hydraulic extraction and SVE would
remove some contaminant mass
(more than SVE alone) but not all.
This would reduce contaminant
concentrations in groundwater in the
long term, and thus increase the
long-term certainty of the
groundwater remedy. There would
be uncertainty about the precise
extent of contamination below the
building. The estimated timeframe
for aquifer restoration is >5,000
years. ICs and Monitoring would
control potential exposures and warn
of any future contaminant migration.
There would be some uncertainties
about maintaining ICs effectively
over the long term.

It is anticipated that 40-50% of
the contaminant mass in the
addressed source area would be
removed in 10 years. Reduction
in mobility would occur but NAPL
mobility and saturations are
already low.

This alternative would operate for a
significantly longer term (10 years)
than other active remedial
alternatives (3, 5 and 6). Small
releases of contaminants (within
allowable regulatory limits) would
occur during normal operation of
the remediation system. There is a
potential for short-term emissions
and odors during system
construction inside the building and
from process upsets during system
operation that could pose a risk or
other impacts to site occupants and
the neighboring community. These
contaminant releases could exceed
those that might occur with
Alternative 3 due to higher vapor
concentrations and flow rates.

Installation of vertical wells inside
the building may face challenges
due to ceiling height or other
access limitations for the drill rig.
The reliability of mass removal
by vertical wells located
downgradient of the source area
may be of limited effectiveness.
Some administrative challenges
would be expected because
onsite business and the
community at large would be
impacted by installation and
operation of this remediation
system which would use publicly
unpopular thermal oxidizers.
Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $995,000

Remediation Annual Cost:
$300,000/year (4-year SVE)
$288,000/year (10-year HE)

Remediation Present Worth:
$5,140,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$5,621,000
(including 100-year operation of ICs and
Monitoring, and Contingency)
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TABLE 9-7

DEL AMO SOIL AND NAPL FS

DETAILED ANALYSIS OF ALTERNATIVES FOR SA 7

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compliance with Long-Term Reduction of Toxicity Short-Term
Human Health and the ARARS ong--e Mobilitv or Volume [11 hort-1e Implementability Cost [8,9]
Environment Effectiveness (LTE) y [1] | Effectiveness (STE) [10]
ALTERNATIVE 5 YES YES RATING=6 RATING=6 RATING=4 RATING=3 RATING=7

IN-SITU CHEMICAL
OXIDATION + SVE (UB) +
ICs + MONITORING

This alternative would moderately
reduce the timeframe that the
containment zone is needed and
moderately increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 3,810 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would be
technically feasible. Injection of
large quantities of chemicals
(oxidants, acids, catalysts) can
impact groundwater quality. This
alternative would comply with
subsurface injection ARARs.
There are no groundwater ARARs
because SA7 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place beyond
a level of UU/UE would be met by
ICs.

ISCO and SVE would remove some
contaminant mass (more than SVE
and hydraulic extraction) but not all.
This would reduce contaminant
concentrations in groundwater in the
long term, and thus increase the
long-term certainty of the
groundwater remedy. There would
be uncertainty about the precise
extent of contamination below the
building. The estimated timeframe
for aquifer restoration is >5,000
years. ICs and Monitoring would
control potential exposures and warn
of any future contaminant migration.
There would be some uncertainties
about maintaining ICs effectively
over the long term.

It is anticipated that 40-50% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. There would
be some uncertainty in mass
removal due to low permeability
site lithology. Some reduction in
mobility would occur but NAPL
mobility and hydrocarbon
saturations are already low.

There are potential risks associated
with injection of large volumes of
oxidants and their onsite storage.
Strong oxidants like hydrogen
peroxide cause exothermic
reactions/ degassing in the
subsurface. Risks include potential
for contaminant migration due to
displacement, uncontrolled vapor
migration into indoor air and
explosions. Some of these risks
can be mitigated by engineering
controls. Small releases of
contaminants (within allowable
regulatory limits) would occur
during normal operation of the
remediation system. However,
emissions of a larger magnitude
are possible during system
construction inside the building and
from process upsets during system
operation that could potentially
pose a risk or other impact to site
occupants and the neighboring
community. These contaminant
releases could exceed those that
might occur with Alternative 3 due
to higher vapor concentrations and
flow rates.

Technical challenges would be
expected in injection of
chemicals (oxidants, catalysts,
acids) into low permeability silts
and injection rates can be very
low. Large quantities of
chemicals may be needed.
Administrative challenges would
be expected due to the impacts
to onsite business and the
community at large of installing
wells inside the building, taking
up space inside the building for
remediation and utilizing publicly
unpopular thermal oxidizers.
Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $1,791,000

Remediation Annual Cost:
$395,000/year (2-year ISCO)
$507,000/year (4-year SVE)

Remediation Present Worth:
$6,054,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$6,535,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

ALTERNATIVE 6

YES

YES

RATING=7

RATING=7

RATING=4 RATING=3

RATING=6

IN-SITU SOIL HEATING +
SVE (UB) + ICs +
MONITORING

This alternative would significantly
reduce the timeframe that the
containment zone is needed and
significantly increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 5,440 metric
tons of GHG that can contribute to
global warming and thus impact
the environment.

There would be some challenges
in meeting treated-groundwater
and vapor discharge limits, but
this alternative would be
technically feasible. There are no
groundwater ARARSs because
SA7 is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste is
left in place beyond a level of
UU/UE would be met by ICs.

ERH and SVE would remove some
contaminant mass (more than other
alternatives) but not all. This would
reduce contaminant concentrations
in groundwater in the long term and
thus increase the long-term certainty
of the groundwater remedy. There
would be uncertainty about the
precise extent of contamination
below the building. The estimated
timeframe for aquifer restoration is
2,000-5,000 years. ICs and
Monitoring would control potential
exposures and warn of any future
contaminant migration. There would
be some uncertainties about
maintaining ICs effectively over the
long term.

It is anticipated that 50-80% of
hydrocarbon mass in the
addressed source area would be
removed in 2 years. Some
reduction in mobility would occur
but NAPL mobility and
saturations are already low.

With ERH, contaminant vapors
would be released at a high rate
from the subsurface to be treated in
an aboveground vapor system.
This alternative would have a
greater potential for short-term
impacts to site occupants during
system construction than for other
alternatives due to the large
number of closely spaced wells that
are drilled inside the building.
Similarly, there is also a greater
potential for process upsets during
system operation due to the greater
complexity of the system, and the
magnitude of the releases during
process upsets would likely be
larger due to soil heating. Potential
further risks include the possibility
of vapor escaping the subsurface
capture system and NAPL
migration due to subsurface
heating.

ERH is technically
implementable inside buildings
but this would depend on the
specific conditions available
inside each building. Significant
administrative challenges would
be expected due to impacts to
onsite business and the
neighboring community from the
high density of wells inside the
building, loss of space inside the
building for the duration of
remediation, and use of publicly
unpopular thermal oxidizers.
Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $2,058,000

Remediation Annual Cost:
$1,664,000/year (2-year
ERH+SVE)

Remediation Present Worth:
$7,215,000

ICs and Monitoring Present Worth:
$481,000

Total Present Worth:

$7,696,000
(including 100-year operation of ICs and
Monitoring, and Contingency)
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TABLE 9-7
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 7
DEL AMO SOIL AND NAPL FS

NOTES

1 Estimates for mass removal are based on assumptions using our knowledge of site lithology, vendor experience at other sites and engineering judgment for the MW-20 area. Pilot testing will be required to obtain more refined estimates.

2. ICs are primarily focused on protection from soil contamination exposure. ICs and Monitoring costs are the same as these for the active remedial alternatives.

3. Monitoring refers to groundwater monitoring, at wells in the vicinity of the source area that serves as a sentry system to provide a warning in the event of contaminant migration.

4. Within the TI (Technical Impracticability) waiver zone, defined in the Groundwater ROD (1999), ARARSs are not required to be met due to technical impracticability.

5. Timeframe for aquifer restoration is based on groundwater modeling as presented in the MW-20 Pilot Test report, Vol V and assumes that the findings of that report are applicable to SA7.

6. Additional criteria related to Protection of Human Health and the Environment were based on language from the Groundwater ROD (1999).

7. There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems at the Del Amo Site.
8. Cost details are provided in Appendix E and includes contingency of 20% (ICs, SVE, Hydraulic Extraction) to 40% (ISCO, ISSH).
9. Cost ratings are provided on a 10-point non-linear scale (0, lowest to 9, highest) from 0 to $30 million (Appendix G).
10. GHG emissions calculations for Alternatives 3-6 are presented in Appendix E-3,
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TABLE 9-8
DETAILED ANALYSIS OF ALTERNATIVES FOR SAS8
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of Compliance with

Long-Term Effectiveness

Reduction of Toxicity,

Short-Term Effectiveness

Human Health and ARARs (LTE) Mobility or Volume [1] (STE) [10] Implementability Cost [8,9]
the Environment
ALTERNATIVE 1 NO NO RATING=0 RATING=0 NOT APPLICABLE RATING=9 RATING=9
NO ACTION This alternative would not be This alternative does not meet | This alternative includes no provisions Contaminant reduction will occur There is no action. There is no action. Cost is zero.
protective of human health and the state ARAR requiring a (such as ICs or Monitoring) that would slowly by intrinsic biodegradation
the environment because it restrictive covenant when ensure protection from groundwater over a long period of time.
does not control or reduce waste is left in place beyond a contamination.
potential future exposure to level of UU/UE.
contamination.
ALTERNATIVE 2 YES YES RATING=4 RATING=0 RATING=9 RATING=8 RATING=9
INTRINSIC Groundwater concentrations are | There are no groundwater Based on historical monitoring, No active treatment would be No impacts to human health and This option would primarily involve | Capital: $5,500
BIODEGRADATION + at steady-state to decreasing. ARARs because SA8 is within | groundwater concentrations in this employed. Contaminant mass environment are expected. Monitoring and would not require
INSTITUTIONAL CONTROLS | No NAPL has been observed at | the Tl waiver zone [4]. The source area are at steady-state to reduction will occur slowly by construction activities. Intrinsic Annual Cost
[2] + MONITORING [3] this s%e. Th'ﬁ altlernfanve Wﬁmd state rule requiring a h decreasing. Contaminant mass intrinsic biodegradation by naturally- biodegradation is well $17,175/year
tnhoé {:%n?g; rtnsntt”ggnz’“ize that \r/s:;gtig?e?toi\:\ egggz"‘ée?gn ga | reduction will occur slowly by intrinsic occurring subsurface microbes. documented. ICs implementability | present Worth:
needed, but it would provide ICs | level of UU/UE would be met biodegradation. The timeframe for Since the source area is completely is considered good but would $416,000

aquifer restoration based on modeling

under the building, the building acts

require covenants to be negotiated

ts%ggﬂgg::g%tgm:%%xaq%s#res to| bylCs. was about 10,500 years. [5] ICs and as a cap and limits rainwater with the property owner(s). &ggit%?;;?gigzoonngagii:yr;d

Monitoring would ensure protection in infiltration which reduces leaching.
the long term from residual NAPL mobility and saturations are
contamination in the source area, already low. The timeframe of this
although there would be some alternative is very long term.
uncertainties about maintaining ICs
effectively over the long term.

ALTERNATIVE 3 YES YES RATING=5 RATING=3 RATING=7 RATING=4 RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING (UB) + ICs +
MONITORING —
HORIZONTAL WELLS

There would be some
challenges in meeting treated-
air discharge limits, but this
alternative would be
technically feasible. There are
no groundwater ARARs
because SA8 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place
beyond a level of UU/UE
would be met by ICs.

This alternative would modestly
reduce the timeframe that the
containment zone is needed
and modestly increase long-
term certainty of the
groundwater protection remedy.
[6]. ICs would control potential
exposures to subsurface
contamination. This alternative
would result in emissions of
about 2,250 metric tons of GHG
that can contribute to global
warming and thus impact the
environment. [10]

SVE would remove some but not all
contaminant mass. This would reduce
contaminant concentrations in
groundwater in the long term, thus
increasing long-term certainty of the
groundwater remedy. There would be
uncertainty about the precise extent of
contamination below the building. The
estimated timeframe for aquifer
restoration is >8,000 years. ICs and
Monitoring would control potential
exposures and warn of any future
contaminant migration. There would be
some uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 15-20% of the
contaminant mass in the addressed
source area would be removed in 4
years. Reduction in mobility would
occur but NAPL mobility and
saturations are already low.

Small releases of contaminants (within
allowable regulatory limits) would occur
during normal operation of the
remediation system. However, emissions
of a larger magnitude are possible during
system construction and from process
upsets during system operation that could
potentially pose a risk or other impacts to
site occupants and the neighboring
community.

Installation of horizontal wells by
the blind-drilling method has
significant uncertainties. There
would be administrative
challenges because onsite
business and the community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. [7] Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $473,000

Remediation Annual Cost:
$360,000/year (4-year SVE)

Remediation Present Worth:
$2,100,000

ICs and Monitoring Present Worth:
$416,000

Total Present Worth:

$2,516,000
(including 100-year operation of ICs
and Monitoring, and Monitoring)

ALTERNATIVE 3A

YES YES

RATING=5

RATING=4

RATING=6

RATING=3

RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING (UB) + ICs +
MONITORING — VERTICAL
WELLS

There would be some
challenges in meeting treated-
air discharge limits, but this
alternative would be
technically feasible. There are
no groundwater ARARs
because SA8 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place
beyond a level of UU/UE
would be met by ICs.

This alternative would modestly
reduce the timeframe that the
containment zone is needed
and modestly increase long-
term certainty of the
groundwater protection remedy.
ICs would control potential
exposures to subsurface
contamination. This alternative
would result in emissions of
about 1,370 metric tons of GHG
that can contribute to global
warming and thus impact the
environment.

SVE would remove some but not all
contaminant mass. This would reduce
contaminant concentrations in
groundwater in the long term, thus
increasing long-term certainty of the
groundwater remedy. There would be
uncertainty about the precise extent of
contamination below the building. The
estimated timeframe for aquifer
restoration is >7,000 years. ICs and
Monitoring would control potential
exposures and warn of any future
contaminant migration. There would be
some uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 20-30% of the
contaminant mass in the addressed
source area would be removed in 4
years. Reduction in mobility would
occur but NAPL mobility and
saturations are already low.

Small releases of contaminants (within
allowable regulatory limits) would occur
during normal operation of the
remediation system. However, emissions
of a larger magnitude are possible during
system construction inside the building
and from process upsets during system
operation that could potentially pose a risk
or other impacts to site occupants and the
neighboring community.

Installation of vertical wells may
face challenges due to ceiling
height or other access limitations
for the drill rig. There would be
significant administrative
challenges because onsite
business and the community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $398,000

Remediation Annual Cost:
$309,000/year (4-year SVE)

Remediation Present Worth:
$1,793,000

ICs and Monitoring Present Worth:
$416,000

Total Present Worth:

$2,209,000
(including 100-year operation of ICs
and Monitoring, and Monitoring)
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TABLE 9-8
DETAILED ANALYSIS OF ALTERNATIVES FOR SAS8
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of Compliance with

Long-Term Effectiveness

Reduction of Toxicity,

Short-Term Effectiveness

Human Health and ARARSs Mobility or Volume [1 Implementability Cost [8,9]
the Environment (LTE) y ] (STE) [10]
ALTERNATIVE 4 YES YES RATING=6 RATING=5 RATING=6 RATING=4 RATING=7

HYDRAULIC EXTRACTION +
SVE/BV (UB) + ICs +

There would be some
challenges in meeting treated-
groundwater and vapor

This alternative would
moderately reduce the
timeframe that the containment

Hydraulic extraction and SVE would
remove some contaminant mass (more

It is anticipated that 30-40% of the
contaminant mass in the addressed

This alternative would operate for a
significantly longer term (10 years) than

Installation of horizontal wells by
the blind-drilling method has

Remediation Capital: $1,063,000

Remediation Annual Cost:

MONITORING — ¢ ded and moderatel disch limits. but thi than SVE alone) but not all. This would source area would be removed in other active remedial alternatives (3, 5 signifi(;ant uncertainties. Some $339.000/year (4.year SVE
HORIZONTAL WELLS izn%r;gézgﬁ)en e—te?r?] cr:r?aiﬁga gfy a:fgrnzrt?vee I\/Tc;usld ttje 15 reduce contaminant concentrations in 10 years. Reduction in mobility and 6). Small releases of contaminants administrative challenges would $303,Ooo/yea (10yea HE)
the groundwgater protectiony technically feasible. There are groundwater in the long term, and thus | would occur but NAPL mobility and | (within allowable regulatory limits) would be expected because onsite ,000/year (10-year HE)
remedy. ICs would control no groundwater ARARs increase the long-term certainty of the saturations are already low. occur c'iurlng normal operation of the . business and the community at Remediation Present Worth:
potential exposures to because SAS is within the Tl groundwater remedy. There would be remediation system. There is a potential large would be impacted by the $5,528,000
subsurface contamination. This waiver zone. The state rule uncertainty about the precise extent of for short-term emissions and odors during | installation and operation of this
alternative would result in requiring a restrictive covenant | contamination below the building. The system construction and from process remediation system which would ICs and Monitoring Present Worth::
emissions of about 4,930 metric | when waste is left in place estimated timeframe for aquifer upsets during system operation that could | use publicly unpopular thermal $416,000
tons of GHG that can contribute | beyond a level of UU/UE restoration is >6,000 years. ICs and pose a risk or other impacts to site oxidizers. Some uncertainties exist )
to global warming and thus would be met by ICs. Monitoring would control potential occupants and the neighboring regarding ICs implementation. Total Present Worth:
impact the environment. exposures and warn of any future community. These contaminant releases . ,$5’944!000 )
contaminant migration. There would be could exceed those that might occur with (mcludmg 1(_)O-year operation ofICs
some uncertainties about maintaining Alternative 3 due to higher vapor and Monitoring, and Monitoring)
ICs effectively over the long term. concentrations and flow rates.
ALTERNATIVE 4A YES YES RATING=6 RATING=6 RATING=5 RATING=3 RATING=7

HYDRAULIC EXTRACTION +
SVE/BV (UB) + ICs +
MONITORING — VERTICAL
WELLS

There would be some
challenges in meeting treated-
groundwater and vapor
discharge limits, but this
alternative would be
technically feasible. There are
no groundwater ARARs
because SA8 is within the Tl
waiver zone. The state rule
requiring a restrictive covenant
when waste is left in place
beyond a level of UU/UE
would be met by ICs.

This alternative would
moderately reduce the
timeframe that the containment
zone is needed and moderately
increase long-term certainty of
the groundwater protection
remedy. ICs would control
potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 4,730 metric
tons of GHG that can contribute
to global warming and thus
impact the environment.

Hydraulic extraction and SVE would
remove some contaminant mass (more
than SVE alone) but not all. This would
reduce contaminant concentrations in
groundwater in the long term, and thus
increase the long-term certainty of the
groundwater remedy. There would be
uncertainty about the precise extent of
contamination below the building. The
estimated timeframe for aquifer
restoration is >5,000 years. ICs and
Monitoring would control potential
exposures and warn of any future
contaminant migration. There would be
some uncertainties about maintaining
ICs effectively over the long term.

It is anticipated that 40-50% of the
contaminant mass in the addressed
source area would be removed in
10 years. Reduction in mobility
would occur but NAPL mobility and
saturations are already low.

This alternative would operate for a
significantly longer term (10 years) than
other active remedial alternative (3, 5 and
6). Small releases of contaminants (within
allowable regulatory limits) would occur
during normal operation of the
remediation system. There is a potential
for short-term emissions and odors during
system construction inside the building
and from process upsets during system
operation that could pose a risk or other
impacts to site occupants and the
neighboring community. These
contaminant releases could exceed those
that might occur with Alternative 3 due to
higher vapor concentrations and flow
rates.

Installation of vertical wells inside
the building may face challenges
due to ceiling height or other
access limitations for the drill rig.
The reliability of mass removal by
vertical wells located
downgradient of the source area
may be of limited effectiveness.
Some administrative challenges
would be expected because onsite
business and the community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. Some uncertainties exist
regarding ICs implementation.

Remediation Capital: $1,004,000

Remediation Annual Cost:
$309,000/year (4-year SVE)
$297,000/year (10-year HE)

Remediation Present Worth:
$5,273,000

ICs and Monitoring Present Worth:
$416,000

Total Present Worth:

$5,689,000
(including 100-year operation of ICs
and Monitoring, and Monitoring)
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TABLE 9-8
DETAILED ANALYSIS OF ALTERNATIVES FOR SAS8
DEL AMO SOIL AND NAPL FS

Remedial Alternative

THRESHOLD CRITERIA

BALANCING CRITERIA

Overall Protection of

Compliance with

Long-Term Effectiveness

Reduction of Toxicity,

Short-Term Effectiveness

Human Health and ARARSs Mobility or Volume [1 Implementability Cost [8,9]
the Environment (LTE) y ] (STE) [10]
ALTERNATIVE 5 YES YES RATING=6 RATING=6 RATING=4 RATING=3 RATING=6

IN-SITU CHEMICAL
OXIDATION + SVE (UB) + ICs

This alternative would
moderately reduce the

There would be some
challenges in meeting treated-

ISCO and SVE would remove some
contaminant mass (more than SVE and

It is anticipated that 40-50% of
hydrocarbon mass in the addressed

There are potential risks associated with
injection of large volumes of oxidants and

Technical challenges can be
expected in injection of chemicals

Remediation Capital: $1,943,000

Remediation Annual Cost:

+ MONITORING timeframe that the containment | air discharge limits, but this hydraulic extraction) but not all. This source area would be removed in 2 | their onsite storage. Strong oxidants like (oxidants, catalysts, acids) into low
zone is needed and moderately | alternative wouldbe would reduce contaminant years. There would be some hydrogen peroxide cause exothermic permeability silts and injection $463,000/year (2-year ISCO)
{?1ngfgsggcvgiﬁrg}g%@ﬁgﬁy of 'gefclgpé%acl;ﬁaflﬁﬁﬁgsledflnJectlon concentrations in groundwater in the uncertainty in mass removal due to | reactions/ degassing in the subsurface. rates can be very low. Large $555,000/year (4-year SVE)
remedy. ICs would control chemicals (oxidants, acids, long term,_and thus increase the long- low permeab_lllty_sne ||t|'_1t_)logy. R|_sks |_nc|ude pote_ntlal for contaminant quantities of c_hgmmgls may be Remediation Present Worth:
potential exposures to catalysts) can impact term certainty of the groundwatel_' Some reduction in m_o_blllty would migration due to dlspl_acer_nen_t, _ needed. Administrative challenges $6,683,000
subsurface contamination. This | groundwater quality. This remedy. There would be uncertainty occur but NAPL mobility and uncontrolled vapor migration into indoor would be expected due to the o
alternative would result in alternative would comply with about the precise extent of hydrocarbon saturations are already | air and explosions. Some of these risks impacts to onsite business and the | ICs and Monitoring Present Worth:
emissions of about 3,830 metric | subsurface injection ARARs. contamination below the building. The low. can be mitigated by engineering controls. community at large of installing $416,000
tons of GHG that can contribute | There are no groundwater estimated timeframe for aquifer Small releases of contaminants (within wells inside the building, taking up )
to global warming and thus ARARs because SA8 is within | restoration is >5,000 years. ICs and allowable regulatory limits) would occur space inside the building for Total Present Worth:
impact the environment. the Tl waiver zone. The state Monitoring would control potential during normal operation of the remediation and utilizing publicly . $7,099,000 .
rule requiring a restrictive exposures and warn of any future remediation system. However, emissions | unpopular thermal oxidizers. (including 100-year operation of ICs
covenant when waste is leftin | contaminant migration. There would be of a larger magnitude are possible during | Some uncertainties exist regarding | @nd 100-year operation of Monitoring)
wg&%%%yomn; ﬁ Iei\c/:esl of UW/UE some uncertainties about maintaining system construction inside the building ICs implementation.
Y ’ ICs effectively over the long term. and from process upsets during system
operation that could potentially pose a risk
or other impact to site occupants and the
neighboring community. These
contaminant releases could exceed those
that might occur with Alternative 3 due to
higher vapor concentrations and flow
rates.
ALTERNATIVE 6 YES YES RATING=7 RATING=7 RATING=4 RATING=3 RATING=6

IN-SITU SOIL HEATING +
SVE (UB) + ICs +

This alternative would
significantly reduce the
timeframe that the containment

There would be some
challenges in meeting treated-
groundwater and vapor

ERH and SVE would remove some
contaminant mass (more than other

It is anticipated that 50-80% of
hydrocarbon mass in the addressed
source area would be removed in 2

With ERH, contaminant vapors would be
released at a high rate from the
subsurface to be treated in an

ERH is technically implementable
inside buildings but this would

Remediation Capital: $2,037,000

Remediation Annual Cost:

) e : - . alternatives) but not all. This would depend on the specific conditions
MONITORING zone is needed and significantly | discharge limits, but this reduce contaminant concentrations in years. Some reduction in mobility aboveground vapor system. This available inside each building. $1,745,000/year (2-year
{E‘ge?gg;g&%’ttgmrgt%'gﬁgﬁy of ?;tceggitgﬁe g%ﬁi?)lgeThere are | groundwater in the long term and thus would occur but NAPL mobility and | alternative would have a greater potential | Significant administrative ERH+SVE)
remgdy. ICs wou% control no groungwater ARARS increase the long-term certainty of the saturations are already low. for _short-term impacts to site occupants challer_lges would be _expect_ed due | Remediation Present Worth:
potential exposures to because SAS is within the Tl groundwater remedy. There would be during system construction than for other to the impacts to onsite business $7,395,000
subsurface contamination. This waiver zone. The state rule uncertainty about the precise extent of alternatives due to the large number of and the community at large from
alternative would result in requiring a restrictive covenant | contamination below the building. The closely spaced wells that are drilled inside | the high density of wells inside the ICs and Monitoring Present Worth:
emissions of about 5,510 metric | when waste is left in place estimated timeframe for aquifer the building. Similarly, there is also a building, loss of space inside the $416,000
tons of GHG that can contribute | beyond a level of UU/UE restoration is 2,000-5,000 years. ICs greater potential for process upsets during | building for the duration of )
to global warming and thus would be met by ICs. and Monitoring would control potential system operation due to the greater remediation, and use of publicly Total Present Worth:
impact the environment. exposures and warn of any future complexity of the system, and the unpopular thermal oxidizers. . ,$7’81 1,000 )
contaminant migration. There would be magnitude of the releases during process | Some uncertainties exist regarding | (including 100-year operation of ICs
some uncertainties about maintaining upsets would likely be larger due to soil ICs implementation. and 100-year operation of Monitoring)
ICs effectively over the long term. heating. Potential further risks include the
possibility of vapor escaping the
subsurface capture system and NAPL
migration due to subsurface heating
NOTES

Estimates for mass removal are based on assumptions using our knowledge of site lithology, vendor experience at other sites and engineering judgment for the MW-20 area. Pilot testing will be required to obtain more refined estimates.
ICs are primarily focused on protection from soil contamination exposure. 1Cs and Monitoring costs are the same as those for the active remedial alternatives.
Monitoring refers to groundwater monitoring, at wells in the vicinity of the source area that serves as a sentry system to provide a warning in the event of contaminant migration.
Within the Tl (Technical Impracticability) waiver zone, defined in the Groundwater ROD (1999), ARARs are not required to be met due to technical impracticability.
Timeframe for aquifer restoration is based on groundwater modeling as presented in the MW-20 Pilot Test report, Vol V and assumes that the findings of that report are applicable to SA8.

There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems at the Del Amo Site.
Cost details are provided in Appendix E and includes contingency of 20% (ICs, SVE, Hydraulic Extraction) to 40% (ISCO, ISSH).

Cost ratings are provided on a 10-point non-linear scale (0, lowest to 9, highest) from 0 to $30 million (Appendix G).

1
2
3
4
5.
6. Additional criteria related to Protection of Human Health and the Environment were based on language from the Groundwater ROD (1999).
7
8
9
1

b. GHG emissions calculations for Alternatives 3-6 are presented in Appendix E-3,
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TABLE 9-9

DETAILED ANALYSIS OF ALTERNATIVES FOR SA 5
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedial Alternative | Overall Protection of Compliance with Long-Term Reduction of Toxicity, Short-Term .
Human Health and the ARARs Effectiveness (LTE) Mobility or Volume [1] Effectiveness (STE) Implementability Cost [8,9]
Environment [10]

ALTERNATIVE 1 NO NO RATING=0 RATING=0 NOT APPLICABLE RATING=9 RATING=9
NO ACTION This alternative would not be This alternative does not meet This alternative includes no Contaminant reduction will occur There is no action. There is no action. Cost is zero.

protective of human health and the state ARAR requiring a provisions (such as ICs or slowly by intrinsic biodegradation

the environment because it does restrictive covenant when waste Monitoring) that would ensure over a long period of time.

not control or reduce potential is left in place beyond a level of protection from groundwater

future exposure to contamination. | UU/UE. contamination.
ALTERNATIVE 2 YES YES RATING=4 RATING=0 RATING=9 RATING=8 RATING=9
INTRINSIC Groundwater concentrations are There are no groundwater Based on historical monitoring, No active treatment would be No impacts to human health and This option would primarily involve | Capital: $5,500
BIODEGRADATION + at steady-state to decreasing. No | ARARs because SAS5 is within groundwater concentrations in this | employed. Contaminant mass environment are expected. Monitoring and would not require
INSTITUTIONAL NAPL has been observed atthis | the Tl waiver zone [4]. The state | source area are at steady-state to reduction will occur slowly by construction activities. Intrinsic Annual Cost
CONTROLS [2] + ?ggucT:ﬁ ealtti?'r: re]z?:évn?e;,vt%lgtdﬂ?gt E:Lgserﬁg#tlw'?eﬁ ﬁ:;q‘gti';’?eﬂ n decreasing. Contaminant mass intrinsic biodegradation by biodegradation is well $17,175/year

) : reduction will occur slowly by naturally-occurring subsurface documented. ICs implementability = t Worth:

MONITORING [3] containment zone is needed, but place beyond a level of UU/UE AT . . I . - resent Wortn:

it would provide ICs to control would be met by ICs. intrinsic biodegradation. The microbes. NAPL mobility and is considered good but would $416,000

potential exposures to

timeframe for aquifer restoration

saturations are already low. Since

require covenants to be

(100-year operation of ICs and Monitoring, and

subsurface contamination. based on modeling was about the source area is completely negotiated with the property Contingency)

10,500 years. [5] ICs and under the building, the building owner(s).
Monitoring would ensure protection | acts as a cap and limits rainwater
in the long term from residual infiltration which reduces leaching.
contamination in the source area, NAPL mobility and saturations are
although there would be some already low. The timeframe of this
uncertainties about maintaining ICs | alternative is very long term.
effectively over the long term.

ALTERNATIVE 3 YES YES RATING=5 RATING=3 RATING=7 RATING=4 RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING (UB) + ICs +
MONITORING —
HORIZONTAL WELLS

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long-term
certainty of the groundwater
protection remedy. [6]. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 1,570 metric
tons of GHG that can contribute
to global warming and thus
impact the environment. [10]

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would
be technically feasible. There are
no groundwater ARARs because
SAS is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste
is left in place beyond a level of
UU/UE would be met by ICs.

SVE would remove some but not
all contaminant mass. This would
reduce contaminant concentrations
in groundwater in the long term,
thus increasing long-term certainty
of the groundwater remedy. There
would be uncertainty about the
precise extent of contamination
below the building. The estimated
timeframe for aquifer restoration is
>8,000 years. ICs and Monitoring
would control potential exposures

and warn of any future contaminant

migration. There would be some

uncertainties about maintaining ICs

effectively over the long term.

It is anticipated that 15-20% of the
contaminant mass in the
addressed source area would be
removed in 4 years. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during
system operation that could
potentially pose a risk or other
impacts to site occupants and the
neighboring community.

Installation of horizontal wells by
the blind-drilling method has
significant uncertainties. There
would be administrative
challenges because onsite
business and the community at
large would be impacted by the
installation and operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. [7] Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $386,000

Remediation Annual Cost:

$312,000/year (4-year SVE)

Remediation Present Worth:
$1,792,000

ICs and Monitoring Present Worth:
$416,000

Total Present Worth:
$2,208,000

(including 100-year operation of ICs and

Monitoring, and Contingency)
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TABLE 9-9
DETAILED ANALYSIS OF ALTERNATIVES FOR SA 5
DEL AMO SOIL AND NAPL FS

THRESHOLD CRITERIA BALANCING CRITERIA
Remedlal Altemative | e Hocth and the Compiiance with Long-Term Reduiction of Toxicity, Effe(?t?\?;:\-;rse;r?STE) Implementabilit Cost [8,9]
Environment Effectiveness (LTE) obility or Volume [1] [10] P y ;
ALTERNATIVE 3A YES YES RATING=5 RATING=4 RATING=6 RATING=3 RATING=8

SOIL VAPOR EXTRACTION/
BIOVENTING (UB) + ICs +
MONITORING — VERTICAL
WELLS

This alternative would modestly
reduce the timeframe that the
containment zone is needed and
modestly increase long-term
certainty of the groundwater
protection remedy. ICs would
control potential exposures to
subsurface contamination. This
alternative would result in
emissions of about 1,370 metric
tons of GHG that can contribute
to global warming and thus
impact the environment.

There would be some challenges
in meeting treated-air discharge
limits, but this alternative would
be technically feasible. There are
no groundwater ARARs because
SAS is within the Tl waiver zone.
The state rule requiring a
restrictive covenant when waste
is left in place beyond a level of
UU/UE would be met by IC.

SVE would remove some but not
all contaminant mass. This would
reduce contaminant concentrations
in groundwater in the long term,
thus increasing long-term certainty
of the groundwater remedy. There
would be uncertainty about the
precise extent of contamination
below the building. The estimated
timeframe for aquifer restoration is
>7,000 years. ICs and Monitoring
would control potential exposures
and warn of any future contaminant
migration. There would be some
uncertainties about maintaining ICs
effectively over the long term.

It is anticipated that 20-30% of the
contaminant mass in the
addressed source area would be
removed in 4 years. Reduction in
mobility would occur but NAPL
mobility and saturations are
already low.

Small releases of contaminants
(within allowable regulatory limits)
would occur during normal
operation of the remediation
system. However, emissions of a
larger magnitude are possible
during system construction and
from process upsets during
system operation that could
potentially pose a risk or other
impacts to site occupants and the
neighboring community.

Installation of vertical wells inside
the building may face challenges
due to ceiling height or other
access limitations. There would be
significant administrative
challenges because onsite
business and the community at
large would be impacted by the
installation operation of this
remediation system which would
use publicly unpopular thermal
oxidizers. Some uncertainties
exist regarding ICs
implementation.

Remediation Capital: $333,000

Remediation Annual Cost:
$297,000/year (4-year SVE)

Remediation Present Worth:
$1,665,000

ICs and Monitoring Present Worth:
$416,000

Total Present Worth:

$2,081,000
(including 100-year operation of ICs and
Monitoring, and Contingency)

NOTES

1
2
3
4
5.
6.
7
8
9
1

(URS-LA:JTF) G:\Del Amo Soil+NAPL FS\9-criteria table_SAS5

Estimates for mass removal are based on assumptions using our knowledge of site lithology, vendor experience at other sites and engineering judgment for the MW-20 area. Pilot testing will be required to obtain more refined estimates.
ICs are primarily focused on protection from soil exposure. ICs and Monitoring costs are the same as those for the active remedial alternatives.
Monitoring refers to groundwater monitoring, at wells in the vicinity of the source area that serves as a sentry system to provide a warning in the event of contaminant migration.

Within the TI (Technical Impracticability) waiver zone, defined in the Groundwater ROD (1999), ARARs are not required to be met due to technical impracticability.

Timeframe for aquifer restoration is based on groundwater modeling as presented in the MW-20 Pilot Test report, Vol V and assumes that the findings of that report are applicable to SA5.
Additional criteria related to Protection of Human Health and the Environment were based on language from the Groundwater ROD (1999).
There is a history of community opposition to aboveground vapor treatment of high flow, high concentration subsurface contaminants at the Del Amo Waste Pits site, and political challenges could adversely affect implementation of such systems at the Del Amo Site.
Cost details are provided in Appendix E and includes contingency of 20% (ICs, SVE, Hydraulic Extraction) to 40% (ISCO, ISSH).
. Cost ratings are provided on a 10-point non-linear scale (0, lowest to 9, highest) from 0 to $30 million (Appendix G).

0. GHG emissions calculations for Alternatives 3-6 are presented in Appendix E-3.
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TABLE 10-1

FS EVALUATION SUMMARY
DEL AMO SOIL AND NAPL FS

Risk | paoc APN Vedia Risk-Driving | o - Commercial Risk | Residential Risk Remedial Alternatives
Group Chemicals Cancer HI | Cancer | HI 2 3 4 5 6
5A | 2 |7351-031-020 [Outdoor Soil mgsls ) f’; ;E:gg :gl i:E:gg <°-1 ICsy4ntMon  [ICs.sa+Mon, Caposears. as IC,.45+Mon, Gaposis, EXCospars) ICs1.2+Mon, EXCospatis, A5 NA
Outdoor Soil VOCs' yes <1E-06 <0.1] <1E-06| <0.1
5 7351-033-017 |Soil Under Building [VOCs' yes <1E-06 0.2 4.E-05 9|ICsy4as5+Mon |ICs;5+Mon, HVAC/SSV g Capos, SVE/BVyap.  |ICs15+Mon, HVAC/SSV g, SVE/BV s napt, HENapL ICs1.4n5+Mon, SVE/BVyg,0s, SVENapL ISCOnapL ICs1.4a5+Mon, SVE/BVyg, Excos, SVENapL, ISSHNapL
NAPL SA12 NA NA NA NA NA NA
Outdoor Soil VOCs yes 3.E-06 <0.1 8.E-05 0.3
6 7351-033-022 |Soil Under Building |VOCs yes 4E-06| <01 2E-04] 0.5[ICsisns+Mon [ICsys+Mon, Capos, HVAC/SSVyg SVE/BVapL (ICsys+Mon, HVAC/SSV g SVE/BVosnapL, HEnapL ICs1.4n5+Mon, SVE/BVos,us, SVENapL, ISCOnapL ICs1.4a5+Mon, Excyocs, SVE/BVyg, ISSHyapL
NAPL SA11 NA NA NA NA NA NA
Outdoor Soil VOCs yes 6.E-06 <0.1 4.E-05| <0.1
11 7351-033-034 Metals (As) no 9.E-06 <0.1 4.E-05 0.7|ICs;.4a5+Mon |ICs;.s+Mon, Capos, HVAC/SSV 5 ICsy.5+Mon, Caposas), SVE/BVosvocs), HVAC/SSV g ICsy.s+Mon, SVE/BVyg osvocs): Caposias) ICsy.4p5+Mon, SVE/BV g, Excog
Soil Under Building [VOCs yes 7.E-06 <0.1 1.E-04 0.3
Outdoor Soil VOCs yes 3.E-06 <0.1 9.E-06| <0.1
B 15 | 7351-033-900 |Soil Under Building [VOCs yes 3.E-05| <0.1[ 5.E-04| <0.1[ICsi4a5+Mon [ICs;5+ Mon, Capos, SVE/BVyapL ICs1.4a5+Mon, SVE/BVos napL, HEnapL ICs1.4n5+Mon, Excos, SVENapL, ISCOnapL ICs1.4a5+Mon, Excos, SVENapL, ISSHyapL
NAPL SA11 NA NA NA NA NA NA
VOCs yes <1E-06 <0.1 7.E-06 6
sl L |2 [ ge] @ jem
16 7351-034-050 : : : “—{ICsy.4a5+Mon [ICsys+Mon, HVAC/SSV g, Capos, SVE/BVnapL |ICs1.5+Mon, Caposmon-voc), SVEoswoc), HVAC/SSV g, SVE/BVapL, HEnapL|ICS15+Mon, Caposnon-voc): SVEos,us, narL, ISCOnapL |ICS1.4a5+Mon, Caposnon-voc): SVEuenapL: EXCos, ISSHNapL
7951-034-056 Pest. yes | 1.E06| <01 7.E-08 0.2
Soil Under Building [VOCs yes 9.E-06 0.3 4.E-04 10
NAPL SA3 NA NA NA NA NA NA
Outdoor Soil VOCs yes 1.E-05 <0.1 8.E-04
23 | 7351-034-057 fl‘:'PLL’”Sd:; Building VOCSNA Le: flf'% N<:-1 E-E'% (i [1GSranstMon |(Csy.5+Mon, HVAGISS Vs, Gapos, SVE/BVisey [ICs:.5+Mon, HVAGISSVus, SVE/BVosuan, HEwan. ICS1.4n5+Mon, SVE/BVs,0s, SVEypt, ISCOpL  |ICS1.ens+Mon, SVE/BV s, EXCos SVEnpL, ISSHypt
NAPL SA6 NA NA NA NA NA NA
VOCs' yes <1E-06 <0.1 7.E-06 0.2
7 | 7351-083-024 |OUtdoor Soil Metals (As) no 6E-06] <01] 5E-05 iCsyantMon  [ICs,g+Mon, Caposocs, s ICs1.2+Mon, SVE/BVosocs: EXCosias) ICs, 2+Mon, EXCosasvocs NA
PAHs no <1E-06 <0.1 2.E-05| <0.1
Soil Under Building [VOCs yes <1E-06 1 2.E-05 30
10 7351-033-030 |Outdoor Soil Metals (Cu, TI)| yes <1E-06 <0.1 <1E-06 3|ICsy.4a+Mon NA NA NA NA
14 7351-033-009 |Outdoor Soil Metals (Cu) yes <1E-06 1| <1E-06 13|ICsy.4a+Mon  |ICs;.4g+Mon, Capos ICs;.p+Mon, Excos NA NA
VOCs' yes <1E-06 <0.1 <1E-06| <0.1
Outdoor Soil PAHs yes 8.E-06 <0.1 9.E-05| <O0.1
4A 28 7351-034-069 Metals (T1) yes <1E-06 02| <1E-06 2|ICsy.4a5+Mon |ICs;.s+Mon, Caposparisvocs) SVE/BVnapL, ICs 2 5+Mon, ExCog(parisy, SVE/BVos napL, HEnarL ICsy25+Mon, ExCoswocs,pans), SVENApL, ISCOnapL  [ICS125+Mon, ExCosvocs,pans): SVEnapL, ISSHapL
Soil Under Building [VOCs yes <1E-06 <0.1 3.E-05 4
NAPL SA4 NA NA NA NA NA NA
29 | 7351-034-070 |Outdoor Sail "P":;?'s (As) i:z j'E:gg <g:} 3:5:82 0_; ICs;.4n5+Mon [ICs,.s+Mon, Capos ICs; 25+Mon, Excos NA NA
34 | 7351-034-091 |Outdoor Soil I\P/I:;?Is (As) i:z ?Egg <g: gggg 0.; ICs1.4a5+Mon [ICs; s+Mon, Caposas) ICs1.5,5+Mon, ExCosas) NA NA
Outdoor Soil VOCs yes 2.E-06 <0.1 2.E-05| <0.1
35 | Magellan Dr. PAHs yes 2.E-05 <0.1] 9.E-05| <0.1|ICs;4a5+Mon [ICs;5+Mon, Capos ICs1.2,5+Mon, ExCos(pars) SVE/BVosocs) ICs1.25+Mon, Excos NA
Soil Under Building*|VOCs yes 2.E-06 <0.1 4.E-05 0.2
8 | 7351-033-026 ggﬁdﬁ‘;;esr"gu“ ding xggz 522 j E:gg :g} g:E:gg :8:} ICs;.4p5+Mon [ICs;.s+Mon, Capos ICs;.55+Mon, SVE/BVos ICs.5.5+Mon, Excyocs NA
Outdoor Soil VOCs' yes 1.E-06 <0.1 1.E-05[ <0.1
9 7351-033-027 |Soil Under Building |VOCs yes 1.E-06] <0.1| 3.E-05 <0.1|ICsy4as+Mon [ICss+Mon, HVAC/SSVys, Capos, SVE/BVyapL |ICsys+Mon, HVAC/SSV s, SVE/BV s napL, HENapL ICs1.4n5+Mon, SVE/BV g os, SVENapL, ISCONapL ICs1.4a5+Mon, SVE/BVyg, Excos, SVENapL, ISSHNapL
NAPL SA11 NA NA NA NA NA NA
17 | 7351-034-039 ggﬁdﬁ‘;;esr"gu“ ding xggz1 522 j E:gg :g} ;:E:gg :8:} IC8;.45+Mon [ICs .5 +Mon, Capyocs, HVAC/SSVyg ICsy.s+Mon, SVE/BV s, HVAG/SSVys ICS; 4n5+Mon, SVE/BVos, SVE/BV g ICs1 4n5+Mon, Excyoge, SVE/BVys
3B 19 7351-034-043 [Soil Under Building [VOCs yes <1E-06 <0.1 4.E-06| <0.1[ICsy.4a5+Mon NA NA NA NA
20 7351-034-045 [Soil Under Building [VOCs yes <1E-06 <0.1 2.E-06| <0.1[ICsy.4a5+Mon NA NA NA NA
22 | 7351-034-052 f::;t"::; Building VOCSNA Le: <N1AE'°6 N<:'1 E’E'OG :12'1 IC8y.4n5+Mon [ICs;.4a5+Mon, SVE/BVyap. ICS;.485+Mon, SVE/BVyapt, HEyspt ICS1.4p5+Mon, SVEypL, ISCOpapL CS+.4p5+Mon, SVEwspL, ISSHyap
24 | 7351-034-058 gﬁtzti‘g’o” . NA E‘ﬁ - 1h|l£/j\o - <“(‘)’.‘\1 1”’2 — <“(‘)’.‘\1 ICS1.4n5+Mon |ICs;.4p s+Mon, SVE/BVypt ICS+.4n5+Mon, SVE/BVyapt, HEnap IC81.4ns+Mon, SVExmet, ISCOpL IC1.4n5+Mon, SVEyaet, 1SSHuap
33 7351-034-803 |Outdoor Soil PAHs no 2.E-06 <0.1 7.E-06| <0.1|ICsy4pa5+Mon NA NA NA NA
3 | 7351-031-031 |Outdoor Soil Metals (As®Cr) yes® | ~ 3.E06| <0.1) 3EO5| 0750 Mo NA NA NA NA
PCBs yes <1E-06 <0.1 5.E-06| <0.1
4 7351-031-007 |Outdoor Soil PAHs no 2.E-06 <0.1 7.E-06| <0.1[ICsy4a5+Mon NA NA NA NA
12 7351-033-040 |Outdoor Soil Metals (As) no 9.E-06 <0.1 4.E-05 0.7|ICsy.4a+Mon  [ICsy.4g+Mon, Capos ICs4.o+Mon, Excog NA NA
3A 13 7351-033-045 |Outdoor Soil Metals (As) no 1.E-05 <0.1 5.E-05 0.8/ICs;.4a+Mon  [ICsy.4g+Mon, Capos ICs4.o+Mon, Excog NA NA
30 7351-034-072 |Outdoor Soil PAHs no 2.E-06 <0.1 8.E-06| <0.1[ICsy4a+Mon NA NA NA NA
32 7351-034-076 |Outdoor Soil PAHs yes 6.E-06 <0.1 2.E-05| <0.1|ICsy4a5+Mon [ICs;.5 + Mon, Capos ICs4.55 + Mon, Excog NA NA
36 G;:‘fv'g; N |Outdoor Soi PAHs no 2E-06] <0.1| 4.E-08 <0.1[ICss4p+Mon NA NA NA NA
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TABLE 10-1

FS EVALUATION SUMMARY
DEL AMO SOIL AND NAPL FS

Risk EAPG APN Media Risk-Driving G2 Commercial Risk | Residential Risk Remedial Alternatives
Group Chemicals Cancer HI | Cancer | HI 2 3 4 5 6
1 | 7351-031-018 NA NA NA NA NA NA NA |ICs;z+Mon NA NA NA NA
18 | 7351-034-041 [NAPL SA5 NA NA NA NA NA NA |ICs;z+Mon  |ICs; z+Mon, SVE/BVyapL NA NA NA
21 | 7351-034-047 [NAPL SA8 NA NA NA NA NA NA |ICs;z+Mon  |ICs; z+Mon, SVE/BVyapL ICs; »+Mon, SVE/BVyapt, HEnapL ICs; 2+Mon, SVEyaeL, ISCOnppL ICs1 +Mon, SVEnapt, ISSHyapt
25 | 7351-034-066 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
26 | 7351-034-067 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
27 | 7351-034-068 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
31 | 7351-034-073 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
2 37 G;Z&'gg S NA NA NA NA NA NA NA [ICs;+Mon NA NA NA NA
7351-031-029 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-033-020 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
Non- | 7351-033-031 NA NA NA NA NA NA NA [ICsi2+Mon NA NA NA NA
EAPCs | 7351-034-065 NA NA NA NA NA NA NA [ICs;,+Mon NA NA NA NA
7351-034-074 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-034-800 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-031-008 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-031-012 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-031-017 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-031-021 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-031-027 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-031-028 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-031-030 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-033-015 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-033-023 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-033-039 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-034-021 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-034-023 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
| Non- | 7351-034-024 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
EAPCs [ 7351-034-025 NA NA NA NA NA NA NA [ICsio+Mon NA NA NA NA
7351-034-049 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-034-061 NA NA NA NA NA NA NA_|ICs,z+Mon NA NA NA NA
7351-034-062 NA NA NA NA NA NA NA |ICs;z+Mon NA NA NA NA
7351-034-063 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-034-064 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-034-075 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-034-079 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-034-080 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
7351-034-804 NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
Francisco St. NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
Knox St. NA NA NA NA NA NA NA |ICs,z+Mon NA NA NA NA
Vermont Ave. NA NA NA NA NA NA NA |ICs,2+Mon NA NA NA NA
Notes

Properties identified in blue text are representative properties for their risk group.
NA  Not Applicable
BG Background

Footnotes

1
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While commercial risk for VOCs in outdoor soil and soil under building are less than 1E-06 at this property, VOCs are addressed in the remedial alternatives due to detections

at one or more shallow soil or soil gas sampling locations at concentrations in excess of threshold levels (see Table 4-3)

Metals concentrations in excess of background are limited to chromium. Since the risk associated with chromium is less than 1E-06 for a commercial setting, active remedial
alternatives were not evaluated for metals.

The commerical risk associated with arsenic alone is 3E-06, but the area with elevated arsenic concentrations is under the existing building on the property. Therefore, the

impacted area has been effectively capped, and no active remedial alternatives for arsenic have been evaluated.

While the commercial risk associated with impacted soil under a building is in excess of 1E-06, active remedial alternatives are not included since no building is present or likely to be present in the forseeable future on this property.
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TABLE 10-2

SUMMARY OF REMEDIAL ALTERNATIVE RATINGS AND COSTS

DEL AMO SOIL AND NAPL FS

Risk . g;ﬁ:m;ﬁ:ﬁ\ﬁ:ﬁ:ﬁ:: Impacted Outdoor Soil ImpactBel:i“i?r:lgUnder Remedial Alternatives CERCLA 9-Criteria Ratings Present
Group EAPC APN Evaluation Wort_h Cost
Estimate
Primary Secondary (Area (SF)| Volume (CY) | Area (SF) | Volume (CY) # Components OPHHE| CwA | LTE |RTMV| STE | Imp [Cost
2 ICs; . 4a + Mon Yes Yes 5 0 9 8 9 |$ 98,000
5A 2 7351-031-020 | Surface Pathway| PAHs | Metals (As) | 8650 1,600 0 0 3 ]10S: .45 + Mon. Capenis ns Yes | Yes | 8 | 0 | 8 1815 |% 65200
4 ICS1 - 48+ Mon, CaPas, EXCpans Yes Yes 9 7 6 7 4 |$ 882,000
5 ICsy.2 + Mon, ExCpans, as Yes | Yes | 9 9 5 6 4 |$ 953,000
2 ICs; . 4a + Mon Yes Yes 5 0 9 8 9 |$ 98,000
3 ICs . 45 + Mon, Capas, vocs Yes Yes 7 0 8 8 5 1% 610,000
7 7351-033-024 Surface Pathway | Metals (As) VOCs 8,000 2,600 0 0 2 IG5, + Mon, Excr., SVE/BVyoo, Yoo Yos 9 9 = 6 3 |$ 1.166.000
5 ICs4.o + Mon, Excas, vocs Yes Yes 9 9 6 5 3 |$ 1,131,000
10 7351-033-030 Surface Pathway [ Metals (Cu) none 1,500 833 0 0 2 ICs;.4a+ Mon Yes Yes 5 0 9 8 9 |$ 98,000
2 ICsy.4a + Mon Yes Yes 5 0 9 8 9 [$ 98,000
14 7351-033-009 Surface Pathway [ Metals (Cu) none 3,750 2,080 0 0 3 ICsy.45 + Mon, Capg, Yes Yes 8 0 8 8 7 |$ 381,000
4 ICsy.2 + Mon, Excg, Yes Yes 9 9 6 5 4 |$ 870,000
2 ICsy.4a5 + Mon Yes Yes 5 0 9 8 9 |$ 123,000
Surface Pathway|  PAHs VOCs 3,250 880 0 0 8 |1Osts + Mon, Capess vocs Yes | Yes | 8 | 0 | 8 | 8 | 7]$ 394000
4 ICs4.05 + Mon, Excpans, SVEvocs Yes Yes 9 9 7 6 3 |$ 1,080,000
5 ICs1.05+ Mon, ExCpans, vocs Yes Yes 9 9 7 5 5 |$ 676,000
2 ICs + Mon, Intrinsic Biodegradation Yes Yes 4 0 9 8 9 |$ 481,000
28 7351-034-069 3 ICs + Mon, SVE/BV Yes | Yes | 5 3 7 | 4 | 8 [$ 2,877,000
4A 3A__ [ICs + Mon, SVE/BV® Yes | Yes | 5 | 4 | 6 | 3 | 8 |$ 2531,000
NAPL SA4 VOCs none 0 0 16,100 38,760 4 ICs + Mon, HE, SVE/BV Yes Yes 6 5 6 4 7 [$ 6,813,000
4A ICs + Mon, HE, SVE/BV? Yes | Yes | 6 6 5 3 ] 7 |$ 6569000
5 ICs + Mon, ISCO, SVE® Yes Yes 6 6 4 3 6 |$ 8,916,000
6 ICs + Mon, ISSH, SVE®“ Yes | Yes | 7 7 4 3 5 [$10,116,000
2 ICsy.4p5 + Mon Yes Yes 5 0 9 8 9 |$ 123,000
29 7351-034-070 Surface Pathway | Metals (As) none 7,500 1,390 0 0 3 ICs;.5 + Mon, Capys Yes Yes 8 0 8 8 5 [$ 606,000
4 ICs4.05 + Mon, Excas Yes Yes 9 9 7 6 5 |$ 732,000
2 ICs4.4p5 + Mon Yes Yes 5 0 9 8 9 |$ 123,000
34 7351-034-901 Surface Pathway | Metals (As) none 15,000 2,800 0 0 3 ICsy.5 + Mon, Capps Yes Yes 8 0 8 8 3 |$ 1,000,000
4 ICsy.25 + Mon, Excps Yes Yes 9 9 7 5 3 |$ 1,214,000
2 ICsy.4a5 + Mon Yes Yes 5 0 9 8 9 |$ 123,000
3 ICs4.5 + Mon, Cappaps, vocs Yes Yes 8 0 8 8 5 [$ 609,000
35 Magellan Dr Surface Pathway PAHs VOCs 7,500 3,240 0 0 2 ICS1.05 + Mon, EXC parse, SVE/BVaoer Yoo Yos 9 9 7 Py 2 5 1.286,000
5 ICs4.05 + Mon, ExCpans, vocs Yes Yes 9 9 7 5 2 |$ 1,340,000
2 ICsy.4a5 + Mon Yes Yes 4 0 9 8 9 |$ 123,000
3 ICs,.5 + Mon, Capyocs, HYAC/SSV® ;5 Yes | Yes | 7 2 8 7 | 5 [$ 3,365,000
Surface Pathway |  VOCs none 44,000 24,500 42,800 23,800 4 ICs,.5 + Mon, SVE/BV,s, HVAC/SSV® 5 Yes | Yes | 8 6 7 | 6| 5 [$ 4520000
5 ICS1.4p5 + Mon, SVE/BVqg, SVE/BV g Yes Yes 8 8 6 5 4 |$ 6,557,000
5 7351-033-017 6 ICS4n5 + Moni E).(CVO.CSI SVE/BYUB Yes Yes 8 8 5 4 2 | $14,174,000
2 ICs + Mon, Intrinsic Biodegradation Yes Yes 2 0 9 8 9 [$ 481,000
3 ICs + Mon, SVE/BV Yes Yes 5 4 8 7 8 |$ 2,551,000
4B NAPL SA12 VOCs TPH (C6-C23)| 22,500 54,200 0 0 4 ICs + Mon, HE, SVE/BV Yes Yes 7 6 6 6 6 |$ 7,873,000
5 ICs + Mon, ISCO, SVE Yes Yes 7 6 5 3 5 | $ 11,406,000
6 ICs + Mon, ISSH, SVE Yes Yes 8 8 5 5 5 |[$11,511,000
2 ICsy.4a5 + Mon Yes Yes 4 0 9 8 9 |$ 123,000
3 ICs;.5+ Mon, Capyocs, HVAC/SSV g Yes Yes 7 2 7 6 6 |$ 2,279,000
6 7351-033-022 Surface Pathway VOCs none 29,400 16,300 17,500 9,700 4 ICs;.5 + Mon, SVE/BVs, HVAC/SSV 5 Yes Yes 8 6 7 6 5 |$ 3,358,000
5 ICs1.4a5 + Mon, SVE/BVs, SVE/BV ;5 Yes Yes 8 8 6 5 5 |$ 4,619,000
6 ICs4.4a5 + Mon, Excyocs, SVE/BV ;g Yes Yes 8 8 5 4 3 |$ 9,073,000

Revised_T10-2_Summary_Ratings_and_Costs_090909_Jude Revised 9/9/2009




TABLE 10-2

SUMMARY OF REMEDIAL ALTERNATIVE RATINGS AND COSTS
DEL AMO SOIL AND NAPL FS

Risk . g;ﬁ:m;ﬁ:ﬁ\::f;:;::: Impacted Outdoor Soil ImpactBel:iilifr:lgUnder Remedial Alternatives CERCLA 9-Criteria Ratings Present
EAPC APN Evaluation Worth Cost
Group Estimate
Primary Secondary (Area (SF)| Volume (CY) | Area (SF) | Volume (CY) # Components OPHHE| CwA | LTE |RTMV| STE | Imp [Cost
2 ICsy.4p5 + Mon Yes Yes 4 0 9 8 9 |$ 123,000
3 ICsy.5 + Mon, Capyocs, as, HVAC/SSV g Yes Yes 7 2 7 6 7 |$ 1,133,000
11 7351-033-034 Surface Pathway VOCs Metals (As) 6,500 2,870 10,000 5,600 4 ICsy.5 + Mon, Capp, SVE/BVos, HVAC/SSV g Yes Yes 8 6 7 6 6 |$ 2,005,000
5 ICsy.5 + Mon, Capps, SVE/BVs, SVE/BV 5 Yes Yes 8 8 6 5 5 |$ 3,085,000
6 ics1-4a5 + Mon, ExCyocs, ass SVE/BV 35 Yes Yes 8 8 5 4 5 |$ 3,945,000
2 ICS4.4pn5 + Mon Yes Yes 4 0 9 8 9 |$ 123,000
15 7351-033-900 | Surface Pathway|  VOCs none 1,250 700 0 0 3 |ICsvs+ Mon. Capyocs Yes | Yes | 7 | 0 ] 7 | 7] 8|S 275000
4 ICsy.4a5 + Mon, SVE/BV g Yes Yes 8 8 6 6 7 |$ 922,000
5 ICs4.4a5 + Mon, Excyocs Yes Yes 8 8 5 4 7 |$ 558,000
2 ICs4.4a5+ Mon Yes Yes 4 0 9 8 9 | $ 123,000
3 ICsy.5 + Mon, Capnen.voc, voc: HYAC/SSV ;5 Yes Yes 7 2 7 6 6 [ $ 1,913,000
16 |7351-034-015,050,056| Surface Pathway VOCs DDT, NDPA | 25,000 13,100 10,800 6,000 4 ICsy.5 + Mon, Cappon.voc, SVEos, HVAC/SSV g Yes Yes 8 6 7 6 5 | $ 3,691,000
5 ICs;.5 + Mon, Cappen-voc, SVEos,us Yes Yes 8 8 6 5 4 | $ 5,185,000
6 ICsy.4a5 + Mon, ExChon.voc, voc, SVEus Yes Yes 8 8 5 4 3 | $ 8,404,000
4B 2 ICS4.4pn5 + Mon Yes Yes 4 0 9 8 9 |$ 123,000
3 ICsy.5 + Mon, Capyocs, HVAC/SSV 5 Yes Yes 7 2 7 6 5 |$ 3,374,000
Surface Pathway VOCs none 39,300 22,000 62,250 34,600 4 ICs;.5 + Mon, SVE/BVg, HVAC/SSV 5 Yes Yes 8 6 7 6 4 |$ 5,063,000
5 ICsy.4a5+ Mon, SVE/BVs, SVE/BV ;5 Yes Yes 8 8 6 5 4 |$ 7,556,000
6 ICsy.4a5 + Mon, Excyocs, SVE/BVyg Yes Yes 8 8 5 4 2 |$13,979,000
2 ICs + Mon, Intrinsic Biodegradation Yes Yes 2 0 9 8 9 |$ 481,000
3 ICs + Mon, SVE/BV Yes Yes 5 5 8 7 8 |$ 4,000,000
23 7351-034-057 NAPL SA3 VOCs none 50,000 139,000 0 0 4 ICs + Mon, HE, SVE/BV Yes Yes 7 7 6 6 5 | $ 11,965,000
5 ICs + Mon, ISCO, SVE Yes Yes 7 7 5 4 2 |$23,279,000
6 ICs + Mon, ISSH, SVE Yes Yes 8 8 5 4 2 |$21,322,000
2 ICs + Mon, Intrinsic Biodegradation Yes Yes 4 0 9 8 9 [$ 481,000
3 ICs + Mon, SVE/BV Yes Yes 5 5 8 7 8 |$ 3,040,000
NAPL SA6 VOCs none 33,000 75,000 0 0 4 ICs + Mon, HE, SVE/BV Yes Yes 7 7 6 6 6 |$ 8,934,000
5 ICs + Mon, ISCO, SVE Yes Yes 7 7 5 4 4 |$12,577,000
6 ICs + Mon, ISSH, SVE Yes Yes 8 8 6 4 4 |$14,396,000
3 7351-031-031 Surface Pathway [ Metals (As) none 0 0 0 0 2 ICS;.4p + Mon® Yes Yes 5 0 9 8 9 |$ 98,000
4 7351-031-007 Surface Pathway none none 0 0 0 0 2 ICS4.4p5 + Mon Yes Yes 5 0 9 8 9 [$ 123,000
2 ICsy.4a + Mon Yes Yes 5 0 9 8 9 |$ 98,000
12 7351-033-040 Surface Pathway | Metals (As) none 5,000 925 0 0 3 ICsy.45 + Mon, Capps Yes Yes 8 0 8 8 6 |$ 452,000
4 ICs;.5 + Mon, Excag Yes Yes 9 9 7 6 6 |$ 523,000
2 ICsy.4a + Mon Yes Yes 5 0 9 8 9 |$ 98,000
3A 13 7351-033-045 Surface Pathway | Metals (As) none 6,600 1,200 0 0 3 ICsy.45 + Mon, Capps Yes Yes 8 0 8 8 6 |$ 519,000
4 ICsy.5 + Mon, Excag Yes Yes 9 9 7 6 5 |$ 645,000
30 7351-034-072 Surface Pathway none none 0 0 0 0 2 ICs;.4a + Mon Yes Yes 5 0 9 8 9 |$ 98,000
2 ICsy.4a5 + Mon Yes Yes 5 0 9 8 9 |$ 123,000
32 7351-034-076 Surface Pathway PAHs none 1,750 325 0 0 3 ICsy.5 + Mon, Cappans Yes Yes 8 0 8 8 7 |$ 302,000
4 ICs1.05 + Mon, ExCpaps Yes Yes 9 9 7 6 7 |$ 347,000
36 Pacific Gateway N | Surface Pathway none none 0 0 0 0 2 ICs;.4a+ Mon Yes Yes 5 0 9 8 9 |$ 98,000
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TABLE 10-2

SUMMARY OF REMEDIAL ALTERNATIVE RATINGS AND COSTS
DEL AMO SOIL AND NAPL FS

Risk . g;ﬁ:ﬁ;’::ﬁﬁ:f;:;::: Impacted Outdoor Soil ImpactBel:i“i?r:lgUnder Remedial Alternatives CERCLA 9-Criteria Ratings Present
EAPC APN Evaluation Worth Cost
Group Estimate
Primary Secondary (Area (SF)| Volume (CY) | Area (SF) | Volume (CY) # Components OPHHE| CwA | LTE |RTMV| STE | Imp [Cost
2 ICsy.4p5 + Mon Yes Yes 4 0 9 8 9 |$ 123,000
8 7351-033-026 | Surface Pathway|  VOCs none 625 350 0 0 3 |ICsvs+ Mon. Capyocs Yes | Yes | 7 | 0 | 8 1818 1% 255000
4 ICs4.05 + Mon, SVE/BVg Yes Yes 9 9 7 6 6 |$ 869,000
5 ICs1.05 + Mon, Excyocs Yes Yes 9 9 7 5 8 |$ 320,000
2 ICsy.4a5 + Mon Yes Yes 4 0 9 8 9 |$ 123,000
3 ICs;.5+ Mon, Capyocs, HVAC/SSV 5 Yes Yes 7 2 7 6 5 |$ 1,331,000
Surface Pathway VOCs none 10,500 5,830 15,000 8,300 4 ICs;.5 + Mon, SVE/BVg, HVAC/SSV 5 Yes Yes 8 6 7 6 3 |$ 2,790,000
5 ICs1.4p5 + Mon, SVE/BVqgs, SVE/BV Yes Yes 8 8 6 5 3 |$ 3,745,000
9 7351-033-027 6 ICS4n5 + Moni E).(CVO.CSI SVE/BYUB Yes Yes 8 8 5 4 2 |$ 4,875,000
2 ICs + Mon, Intrinsic Biodegradation Yes Yes 4 0 9 8 9 [$ 481,000
3 ICs + Mon, SVE/BV Yes Yes 5 5 8 7 8 |$ 3,072,000
NAPL SA11 VOCs none 38,000 91,500 0 0 4 ICs + Mon, HE, SVE/BV Yes Yes 7 7 6 6 6 |$ 9,835,000
5 ICs + Mon, ISCO, SVE Yes Yes 7 7 5 4 4 |$15,377,000
6 ICs + Mon, ISSH, SVE Yes Yes 8 8 6 4 4 |1$15,013,000
2 ICsy.4a5 + Mon Yes Yes 4 0 9 8 9 |$ 123,000
3 ICs4.4p 5+ Mon, Capyocs, HVAC/SSV g Yes Yes 7 2 7 6 7 |$ 664,000
17 7351-034-039 Surface Pathway VOCs none 1,500 830 1,500 830 4 ICs4.4p5 + Mon, SVE/BVos, HVAC/SSV 35 Yes Yes 8 6 7 6 5 |$ 1,447,000
- 5 ICs4 4a5 + Mon, SVE/BVgs, SVE/BV 5 Yes Yes 8 8 6 5 4 |$ 1,634,000
6 ICs4 4a.5 + Mon, Excyocs, SVE/BV 35 Yes Yes 8 8 5 4 4 |$ 1,830,000
19 7351-034-043 Surface Pathway none none 0 0 0 0 2 ICS1.4p5 + Mon Yes | Yes 4 0 9 8 9 |$ 123,000
20 7351-034-045 Surface Pathway none none 0 0 0 0 2 ICsy.4p5 + Mon Yes Yes 4 0 9 8 9 |$ 123,000
Surface Pathway none none 0 0 0 0 2 ICS1.4p5 + Mon Yes | Yes 4 0 9 8 9 |$ 123,000
2 ICs + Mon, Intrinsic Biodegradation Yes Yes 4 0 9 8 9 |$ 481,000
3 ICs + Mon, SVE/BV Yes Yes 5 3 7 4 8 |$ 2,556,000
- 7351-034-052 3A  [ICs + Mon, SVE/BV® Yes | Yes | 5 4 6 | 3 | 8 [$ 2255000
NAPL SA7 VOCs none 0 0 8,500 20,460 4 ICs + Mon, HE, SVE/BV Yes Yes 6 5 6 4 7 |'$ 5,925,000
4A _ |ICs + Mon, HE, SVE/BV“ Yes | Yes | 6 6 5 3 | 7 |$ 5621,000
5 ICs + Mon, ISCO, SVE" Yes | Yes | 6 6 4 3| 7 |$ 6535000
6 ICs + Mon, ISSH, SVE® Yes | Yes | 7 7 4 3 6 [$ 7,696,000
Surface Pathway none none 0 0 0 0 2 ICS1.4p5 + Mon Yes | Yes 4 0 9 8 9 |$ 123,000
2 ICs + Mon, Intrinsic Biodegradation Yes Yes 4 0 9 8 9 |$ 481,000
o4 7351-034-058 3 ICs + Mon, SVE/BV Yes Yes 5 5 8 6 8 |$ 2,795,000
NAPL SA9 VOCs none 26,400 63,550 0 0 4 ICs + Mon, HE, SVE/BV Yes Yes 7 7 6 5 6 [$ 9,015,000
5 ICs + Mon, ISCO, SVE Yes Yes 7 7 5 4 5 |$ 11,967,000
6 ICs + Mon, ISSH, SVE Yes Yes 8 8 6 4 5 | $12,157,000
33 7351-034-803 Surface Pathway none none 0 0 0 0 2 ICS1.4p5 + Mon Yes | Yes 4 0 9 8 9 |$ 123,000
1 7351-031-018 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
18 7351-034-041 2 ICs + Mon, Intrinsic Biodegradation Yes Yes 4 0 9 8 9 |$ 416,000
NAPL SA5 VOCs none 0 0 4,000 9,630 3 ICs + Mon, SVE/BV Yes Yes 5 3 7 4 8 |$ 2,208,000
3A ICs + Mon, SVE/BV® Yes | Yes | 5 4 6 3 8 [$ 2,081,000
Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
2 ICs + Mon, Intrinsic Biodegradation Yes Yes 4 0 9 8 9 |$ 416,000
o 3 ICs + Mon, SVE/BV Yes Yes 5 3 7 4 8 |$ 2,516,000
of 7351-034-047 3A  |ICs + Mon, SVE/BV* Yes | Yes [ & 4 6 | 3 | 8 |$ 2,209,000
NAPL SA8 VOCs none 0 0 8,100 21,180 4 ICs + Mon, HE + SVE/BV Yes Yes 6 5 6 4 7 |$ 5,944,000
4A ICs + Mon, HE + SVE/BV* Yes Yes 6 6 5 3 7 |$ 5,689,000
5 ICs + Mon, ISCO + SVE* Yes Yes 6 6 4 3 6 |$ 7,099,000
6 ICs + Mon, ISSH + SVE* Yes | Yes | 7 7 4 3| 6 |$ 7,811,000
25 7351-034-066 Surface Pathway none none 0 0 0 0 2 ICs;.o + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
26 7351-034-067 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
27 7351-034-068 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
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TABLE 10-2

SUMMARY OF REMEDIAL ALTERNATIVE RATINGS AND COSTS
DEL AMO SOIL AND NAPL FS

Risk . g;ﬁ:ﬁ;’::ﬁﬁ:f;:;::: Impacted Outdoor Soil ImpactBel:i“i?r:lgUnder Remedial Alternatives CERCLA 9-Criteria Ratings Present
EAPC APN Evaluation Worth Cost
Group Estimate
Primary Secondary (Area (SF)| Volume (CY) | Area (SF) | Volume (CY) # Components OPHHE| CwA | LTE |RTMV| STE | Imp [Cost
31 7351-034-073 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
37 Pacific Gateway S | Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-031-029 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
5 7351-033-020 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
Non- 7351-033-031 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
EAPCs 7351-034-065 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes | Yes | 7 0 9 8 [ 9 [$ 58000
7351-034-074 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-034-800 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-031-008 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-031-012 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-031-017 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-031-021 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-031-027 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-031-028 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-031-030 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
E'X‘F’,rgs 7351-033-015 | Surface Pathway| _ none none 0 0 0 0 2 |ICs;5 + Mon Yes |Yes| 7 | 0 | 9 | 8| 9 |$ 58000
7351-033-023 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-033-039 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-034-021 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-034-023 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
1 7351-034-024 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-034-025 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-034-049 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-034-061 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-034-062 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-034-063 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-034-064 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
Non- 7351-034-075 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
EAPCs 7351-034-079 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
7351-034-080 Surface Pathway none none 0 0 0 0 2 ICs;.2 + Mon Yes | Yes 7 0 9 8 9 |$ 58,000
7351-034-804 Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
Francisco St. Surface Pathway none none 0 0 0 0 2 ICsy.2 + Mon Yes Yes 7 0 9 8 9 |$ 58,000
Knox St. Surface Pathway none none 0 0 0 0 2 ICs;., + Mon Yes Yes 7 0 9 8 9 |$ 58,000
Vermont Ave. Surface Pathway none none 0 0 0 0 2 ICs;.o + Mon Yes | Yes 7 0 9 8 9 |$% 58,000
NOTES CERCLA Nine Criteria Analysis Terms Footnotes
23 Blue indicates property is a representative exposure area OPHHE Overall Protection of Human Health and Environment 1 Only 7 of the 9 CERCLA criteria are addressed in this FS as described in Section 8
HE Hydraulic Extraction CwA Compliance with ARARs 2 HVAC is assumed instead of SSV for cost estimating purposes
HVAC/SS'HVAC modification or Subslab venting LTE Long-Term Effectiveness 3 Active. rgmedigl a}lternativlesl were not developed for this property because the area of arsenic contamination is under
ICs Institutional Controls RTMV Reduction of Toxicity, Mobility and Volume the existing building, providing a cap.
ISCO In-Situ Chemical Oxidation STE Short term Effectiveness 4 This alternative assumes wells inside the existing building.
ISSH In-Situ Soil Heating Imp Implementability
Mon ICs monitoring Cost Present Worth of Capital and Annual Costs
(oF] Outdoor Soil
SVE/BV  Soil Vapor Extraction or Bioventing
uB Under Building

Alternative 1 (No Action) is not included in this table.

Where HVAC/SSV is listed as a remedial alternative component, SSV is assumed for cost estimating except as noted.

IC layers are dependent on the surface pathway alternative selected. Therefore, specific IC layers are not indicated for the NAPL source area alternatives.

Costs for ICs are included in both the surface pathway and NAPL evaluations cost estimates for properties where both evaluations were completed.

Some NAPL source areas extend over multiple properties. For the purposes of this table, NAPL source areas are assigned to a single property to avoid multiple listings of costs.
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