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Agenda
1. Using a two-phased 

approach to systematically 
evaluate critical RD factors:
• effectiveness 
• cost-efficiency 
• constructability

2. Resolving critical design 
challenges 

3. Developing a framework for 
managing complex RD while 
balancing multiple competing 
priorities and guidance 
updates
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Federal Navigation Channel
River Flow Direction
Swan Island Basin Project Area (RM 8.1 to 9.2)
PHSS Boundary (RM 1.9 to 11.8)

PHSS Swan Island Basin Project Area
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Selected Remedy

Optimization

Phase 2  
Alternative 
Selection

Phase 1
Alternative 
Assessment



January 26 – January 28, 2026

Phase 1 – Initial Assessment
• Assessment

• 95th percentile 
concentrations

• Area-specific upwelling 
conditions

• Constructability
• Industrial activities 
• Limitations and updated 

guidance
• Multiple potential remedial 

alternatives were assessed for 
selection in Phase 2
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Considered Design Alternatives (CDAs)
• CDA 7 - 2 cm Tektoseal-AC
• CDA 8 - 2 cm Tektoseal-HM
• CDA 9 - 2 cm Tektoseal-AC + 

2 cm Tektoseal-HM
• CDA 10 - 4 cm Tektoseal-

AC&HM
• CDA 11 - 4 cm Tektoseal-AC
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CU
Count

Maximum
(acres)

Minimum
(acres)

Average 
(acres)

CCU 109 1.00 0.73 0.95
DCU 23 0.99 0.73 0.89
RCU 30 0.50 0.19 0.48

Challenges – Industrial Activities and CUs



January 26 – January 28, 2026

Challenge – Non-Focused COCs (Arsenic) 
Driving Engineered Cap Design

50% RD (1.1cm/d)
Concentration profile (µg/L) vs depth
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Updated Assumptions – Arsenic Sorption to 
Granular Activated Carbon (GAC)
• 50% RD relied on a single study
• Extensive literature review completed
• Combined all literature values to 

evaluate As sorption to GAC 
• 50% RD substantially underestimated 

GAC performance for sorption of As
• Other GAC literature values in good 

agreement 
• Updated value used in 90% RD

y = 46431x0.4951

R² = 0.8975

0.00E+00

5.00E+05

1.00E+06

1.50E+06

2.00E+06

2.50E+06

3.00E+06

3.50E+06

0 2,000 4,000 6,000

Am
ou

nt
 A

ds
ob

ed
 q

 (µ
g/

kg
)

Equilibrium Concentration C (µg/L)

Sorbent performance

Gu et al. (2005)

Deliyanni et al. (2011)

Vitela-Rodriguez and
Rangel-Mendez (2013)
Velazquez-Jimenez et
al. (2018)
Nieto-Delgado et al.
(2019)



January 26 – January 28, 202610

Porewater Upwelling Velocity

50% RD

90% RD

RCU + CCUs near 
Swan Island 
(revetment)
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Challenge – Non-Focused COCs (Arsenic) 
Driving Engineered Cap Design

Cap CIL protective of all RALs, PTW, and CULs driving the cap design.

50% RD (1.1cm/d)
Concentration profile (µg/L) vs depth

90% RD (0.35 cm/d)
Concentration profile (µg/L) vs depth
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Phase 2 – Alternative Selection
• Selection of the most 

effective remedial 
alternative 

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

• Decision matrix developed 
to assign protective and 
cost-effective engineered 
cap alternatives
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Selected Constructible Alternatives
• EPL Cap Type 1 

• 2 feet of habitat gravel 

• EPL Cap Type 2
• Erosion Protection 

• 18 inches of 3-inch median diameter rock 
• Habitat Improvement

• 6 inches of unamended coarse sand

• Revetment Zone
• Bedding stone

• 1 foot of 3-inch median diameter angular 
rock

• Armor stone
• 2 feet of 8- or 12-inch median diameter 

angular rock
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Selected Constructible Alternatives
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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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