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Phase 1 — Initial Assessment

* Assessment
* 95th percentile

concentrations %
* Area-specific upwelling —
conditions

A
‘."-'-. ]
’ i
:
i

* Constructability
* Industrial activities
* Limitations and updated

guidance | A
3 o v - ; :::;T-i;::;r;::::s;;tmnnzﬂ ® 1.1to3.2cm/m |@-0.001to 0.035 cm/d
e Multiple potential remedial 5 s
alternatives were assessed for
selection in Phase 2

O&45to7.6em/m |0 0.072to 0.218 cm/d
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Considered Design Alternatives (CDASs)

140 cm —

T * CDA 7 - 2 cm Tektoseal-AC
120 em = fednE e CDA 8 -2 cm Tektoseal-HM
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80 cm | | Protection | I Protection | | Protection | | Protection 2 cm Tektoseal-HM
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40 cm |~ ‘
CPPF
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20cm [~
Sand CIL
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Challenges — Industrlal Act|V|t| and CUs
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-\ ) ¥, Cu Maximum Minimum Average
\ VA A Count (acres) (acres) (acres)
L A CCu| 109 1.00 0.73 0.95
\ b "'*%_ DCU 23 0.99 0.73 0.89
\ LY RCU 30 0.50 0.19 0.48
SCC Floating| ) - - " Notes: ' ’
Dacks o Core Location Cap Certification Unit (CCU) CCU=cap certification unit,
\ \ EPL=erosion protection layer
P, W ‘I L ; ificati i RCU=riverbank certification unit
“ . — »| Head of the Basin Dredge Certification Unit (DCU) Db —unarmanded habitat mix
h _ USCG=United States Coast Guard
v A - _ 2| Revetment Riverbank Certification Unit (RCU)
Nocu | wunr-lur;DrW::;a o g Waar v ~ | Main Basin Swan Island Basin Project

Area Boundary
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Challenge — Non-Focused COCs (Arsenic)
Driving Engineered Cap Design

140 em - e 50% RD (1.1cm/d)
Concentration profile (ug/L) vs depth
120 cm — o T — _— = T T
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|
\ 1
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0Ocm - ke Sl | Arsenicat44.0yr 'I
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Updated Assumptions — Arsenic Sorption to
Granular Activated Carbon (GAC)

* 50% RD relied on a single study Sorbent performance

» Extensive literature review completed  3.50e+06 o Gu et al. (2005)

o5 3.00E+06

e Combined all literature values to

SN
. 2 Deli i etal. (2011
evaluate As sorption to GAC < 2.50E+06 o eliyanni et al. (2011)
) . S 2.00E+06 B @ o
* 50% RD substantially underestimated Nl yitela-Rodriguez anc
. 5 1.50E+06 @ , - Rangel-Mendez (2013)
GAC performance for sorption of As < o @ v = 46431 o Velazquez-Jimenez et
5 10006 S al. (2018)
. . ° *
* Other GAC literature values in good £ 5 g¢.05 %ﬂ  Nieto-Delgado et al.
agreement 0005400 Paves o oo (2019)
* Updated value used in 90% RD 0 2,000 4,000 6,000

Equilibrium Concentration C (pg/L)
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Challenge — Non-Focused COCs (Arsenic)
Driving Engineered Cap Design

140 cm

120 cm

100 cm

80 cm

60 cm

40 cm

20 cm

0cm

-20 cm
-30 cm

50% RD (1.1cm/d)
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Phase 2 — Alternative Selection

e Selection of the most
effective remedial
alternative

e Systematic evaluation of
performance, cost-
effectiveness, and
constructability

* Decision matrix developed
to assign protective and
cost-effective engineered
cap alternatives

Analyte Final T Unit ~ |CCU 3 CCrUao

=1,2,3,4,7 8- HEXACHLORODIBENZOFURAN pg's  |Tektoseal-AC 1ft (30 em) of unamended sand
=1,2,3,7.8-PENTACHLORODIBENZO-P-DIOXIN pg's  |Tektoseal-AC 1ft (30 em) of unamended sand
=2.3,4,7.8-PENTACHLORODIBENZOFURAN pe's  |Tektoseal-AC 6 inch (13 em) 5.0% GAC and Sand

=2,3,7,58-TCDD TOXIC EQUIVALENT (TEQ), (ND=0.5) pg'zs  |No Cap Needed 6 inch (15 em) 3.0% GAC and Sand
=2,3,78-TETRACHLORODIBENZOFURAN pg'zs  |No Cap Needed 6 inch (15 em) 3.0% GAC and Sand
=33,78-TETRACHLORODIBENZO-P-DIOXIN pg's |Tektoseal AC & inch (15 cm) 3.0% GAC and Sand
= ALDRIN ug'ks |No Cap Needed No Cap Needed

= ARSENIC mg'kz |§inch (15 cm) 5.0% GAC and Sand 1 £t (30 cm) 3% GAC and Sand

= BIS(2-ETHYLHEXYL) PHTHALATE ug'kg |No Cap Needed 6 inch (15 cm) 3.0% GAC and Sand
= CADMIUM mg'ksg |No Cap Needed §inch (13 em) 3.0% GAC and Sand
= COPPER mg'ksg |No Cap Needed WNo Cap Needed

= DIELDRIN ug'kg |Tektoseal-AC 6 inch (15 em) 3.0% GAC and Sand
=IGANMNMA BHC (LINDANE) ug'kz |No Cap Needed No Cap Needed

= LEAD mz'kg |No Cap Needed No Cap Needed

S MERCURY mg'kg |[No Cap Needed 6 inch (15 em) 5.0% GAC and Sand
= NAPHTHALENE ugkz |No Cap Needed No Cap Needed

=/Residual Range Organics (C25-C36) mg'kg |No Cap Needed 6 inch (13 em) 5.0% GAC and Sand
= Total Chlordane (Calculated U= 1/2) ug'kz |Tektoseal-AC 6 inch (15 em) 5.0% GAC and Sand
= Total cPAH/BaPEq TEQ (EPA 1993) (Calculated U=1/2) ug'kz |No Cap Needed 1 £t (30 cm) of unamended sand

= Total DDD (Calculated U=1/2) ug'ks |No Cap Needed No Cap Needed

= Total DDE (Calculated U= 1/2) ug'ks |No Cap Needed No Cap Needed

= Total DDT (Calculated U= 1/2) ugksz |No Cap Needed No Cap Needed

= Total DDx (Calculated U= 1/2) ug'kg |Tektoseal-AC 6 inch (15 cm) 3.0% GAC and Sand
= Total PAH (Calculated U= 1/2) ug'kg |No Cap Needed Wo Cap Needed

= Total PCB Congener (Calculated U= 1/2) ug'kg |Tektoseal-AC 6§ innch (13 em) 3.0% GAC and Sand
= Tributyltin ug'kz |No Cap Needed No Cap Needed

= ZINC mzkz |[No Cap Needed No Cap Needed
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140 cm

* EPL Cap Type 1
» 2 feet of habitat gravel

* EPL Cap Type 2

 Erosion Protection

120 em
100 cm

e 18 inches of 3-inch median diameter rock St

e Habitat Improvement 60 cm

* 6 inches of unamended coarse sand

40
e Revetment Zone o

* Bedding stone

20 cm

e 1 foot of 3-inch median diameter angular
rock

* Armor stone
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-20 em
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Selected Constructlble Alternatlves
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Selected Constructible Alternative E

{12 of 5% GAC-amended sand with overlying
36 of stone prolection system, incuding 24°
of armor and 12° of bedding slone)

Selected Constructible Alternative A
(12" of unamendsd sand with averlying 24°
of erosion protedion layer Cap Type 1)

Swlecied Consirucible Allermative B Selacted Constructible Alternative F
(12" of 5% GAC-amended sand with overlying {0.8" of RCM with averlying 36 of stone prelection - Head of the Easln
24" of erosion protection layer Cap Type 2) syslem in revetmant Zones, including 24" of armor

and 12" of bedding stone) -
Selected Constructible Alternative G s : E Revetment
(12" of 5% GAC-amended sand with overlying Selected Construclible Allemalive G

24" of erosion pratection layer Cap Type 1 {1.6" of RCM with overlying 36" of stone prolection . .
i e Cip ) - sysiem in revetment zones, including 24" of armor E Main Basin

Selected Constructible Alternative O and 12" of becding slone) —
(6" of 5% GAG-amended sand with overlying [ Dredge to RAL

36" of stone protection system, including 24"
Mo Capping Meeded
33, [ ] pping

of armar and 12" of bedding slona)
% t N
bl Swan Island Basin Project
_ cm = centimeter Area Boundary
Berth 314 DCU = Dredge Cartification Unit.
; ft = feal
CCU = cap cerlificalion unil
GAC = granular activated carban \K 0 Feet €00
RAL = remedial action |evel N
RCU = Riverbank Certification Unit
USCG = United States Coast Guard
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Restoring the Environment.
Protecting Our Future.

Lessons Learned

1. The two-phased approach
successfully enabled systematic
evaluation of key remedial
alternative drivers.

2. The approach enabled identification
and resolution of critical design
challenges while maintaining focus
on the most important RD factors.

3. The approach provides a replicable
framework for optimization needed
to manage complex RDs that balance
multiple competing priorities and
address major design challenges.
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