
Item No.   4d_attach
Meeting Date:  March 8, 2016



















inter alia







































!A
!A

!A

!A

!A !A

!A

!A

!A

!A
!A

!A
!A

!A

!A

!A

!A

!A!A
!A

!A!A

!A

!A

!A

!A

!A

!A!A!A!A

!A!A

!A

East Marginal Way S

East Waterway

T30 Vessel
Tower

Port of Seattle
Police Office

Truck   Scales

North
Substation

Truck   Scales

Gate
House

RW-1

RW-9

MW-90

MW-35

MW-64

RW-12 MW-59

MW-36

MW-91

MW-54

MW-49

RW-5A
MW-77

MW-39

MW-38

MW-42

MW-89

MW-58A

MW-88

MW-45

MW-46

MW-52A

MW-84B
MW-85B

MW-86C
MW-86B

MW-87B

RW-11A MW-76A

MW-87A
MW-85A

MW-84A

MW-81A

MW-92

West Vault 
Soil Area

South Vault
Soil Area

Edge of Concrete Face

New Sheet Pile Wall Center Line

0 100Feet

!A Gaging/Recovery Well

!A Water Quality Monitoring Well

( Conditional Point of Compliance
(CPOC) Wells

T-30 Site Boundary

Soil Areas Not Associated with T-30
Site

Jack
Perry
Park

T30T25
Slip

 27

T18

Alaska Way Viaduct

East Waterway

US
Coast
Guard

Pier
 28

Pier
 27

S
lip 36K

0 1,000Feet

Site Layout

Port of Seattle
Terminal 30

K:
\P

O
N

Y
\T

30
\G

IS
\m

xd
s\

S
ite

La
yo

ut
_2

01
5.

m
xd

   
 1

2/
3/

20
15

2012 USGS Orthophoto







Prepared by: 

December 15, 2015 



1.3.1 Current Operations.................................................................................................. 3
1.3.2 Potential Future Development ................................................................................. 3
1.3.3 Roads and Utilities Infrastructure ........................................................................... 3
1.3.4 Site Access................................................................................................................ 3

1.7.1 Soil ........................................................................................................................... 6
1.7.2 Groundwater ............................................................................................................ 6
1.7.3 LNAPL...................................................................................................................... 6

1.9.1 Soil ........................................................................................................................... 7
1.9.2 Groundwater ............................................................................................................ 8
1.9.3 LNAPL...................................................................................................................... 8

3.1.1 System Configuration............................................................................................. 10
3.1.2 Phase 1 AS/SVE Configuration.............................................................................. 10
3.1.3 Phase 2 AS/SVE Configuration.............................................................................. 11
3.1.4 System Operation ................................................................................................... 11
3.1.5 Vapor Treatment .................................................................................................... 12
3.1.6 Operation Criteria ................................................................................................. 12

3.2.1 Conceptual Model for System Operation............................................................... 13
3.2.2 Recovery Well Design ............................................................................................ 14
3.2.3 Vacuum-Enhanced Recovery ................................................................................. 15
3.2.4 LNAPL Recovery Termination ............................................................................... 16
3.2.5 Recovery Documentation ....................................................................................... 16
3.2.6 Phase II AS/SVE System Installation ..................................................................... 17

4.1.1 LNAPL Monitoring ................................................................................................ 18
4.1.2 CPOC Groundwater Monitoring ........................................................................... 18



4.1.3 Performance Groundwater Monitoring ................................................................. 19
4.1.4 Interior Groundwater Monitoring ......................................................................... 19
4.1.5 Schedule ................................................................................................................. 19

6.1.1 Unrecognized Environmental Condition................................................................ 23
6.1.2 Change in Site Conditions...................................................................................... 23
6.1.3 Concentrations Above Cleanup Levels .................................................................. 24
6.1.4 Remedial Action Progress...................................................................................... 24

























































BTEX Compounds

Semivoliatile Organic Compounds

PAH Compounds

Petroleum Hydrocarbons

Port of Seattle Terminal 30



BTEX Compounds

Semivoliatile Organic Compounds

PAH Compounds

Petroleum Hydrocarbons

Port of Seattle Terminal 30





ug/L ug/L ug/L ug/L ug/L ug/L mg/L mg/L mg/L
Cleanup Level 23 15000 2100 1000 1000 1000 0.8 0.5 0.5

Conditional Point of Compliance (CPOC) Wells

Performance Monitoring Wells
Sheen Present, No Measurable Product Thickness, No Analytical Data Available

Sheen Present, No Measurable Product Thickness, No Analytical Data Available

Interior Wells
Sheen Present, No Measurable Product Thickness, No Analytical Data Available

Sheen Present, No Measurable Product Thickness, No Analytical Data Available



Interior Monitoring Wells *
Bi-Annual 5-Year Interval

Performance Monitoring Period ** Compliance Monitoring Period
Conditional Point of Compliance Wells Year : 1 2 3 4 5 6 7 8 9 10 15 20 25

Bi-Annual Annual Bi-Annual 5-Year Interval

Performance Monitoring Wells
Semi-Annual
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Underground Utilities (As Documented by Port of Seattle and SPU)

Unknown

Power

Sanitary Sewer

Stormwater

Telephone

Water

Construction Completion Report Utility Replacment Areas (ENSR|AECOM, 2010)

Notes:
  Co-located utilities may plot on top of each other;
  Isolated catch basins or apron drains may not show connections 
    to stormwater system;
  Isolated power utilities marked on map may have connecting 
    buried utilities lines that are not documented in available records
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*Extents based on a combination of the historic extent of LNAPL, 
historic and recent data, and distribution of exceedances. 
Isolated “hot spots” may exist beyond the outlined soil and 
groundwater extent.

Site Extent of Contamination

Constituent Units CUL Result
Diesel mg/L 0.5 0.05 U
Gasoline mg/L 0.8 0.05 U
Motor Oil mg/L 0.5 0.25 U
Benzene ug/L 23 0.5 U

Constituent Units CUL Result
Diesel mg/L 0.5 0.05 U
Gasoline mg/L 0.8 0.05 U
Motor Oil mg/L 0.5 0.25 U
Benzene ug/L 23 0.5 U

Constituent Units CUL Result
Diesel mg/L 0.5 0.18
Gasoline mg/L 0.8 0.25
Motor Oil mg/L 0.5 0.25 U
Benzene ug/L 23 1 U

Constituent Units CUL Result
Diesel mg/L 0.5 0.17
Gasoline mg/L 0.8 0.59
Motor Oil mg/L 0.5 0.25 U
Benzene ug/L 23 1 U

Constituent Units CUL Result
Diesel mg/L 0.5 0.15
Gasoline mg/L 0.8 0.36
Motor Oil mg/L 0.5 0.25 U
Benzene ug/L 23 1 U

Constituent Units CUL Result
Diesel mg/L 0.5 120
Gasoline mg/L 0.8 1.7
Motor Oil mg/L 0.5 28
Benzene ug/L 23 28

Constituent Units CUL Result
Diesel mg/L 0.5 0.17
Gasoline mg/L 0.8 0.65
Motor Oil mg/L 0.5 0.25 U
Benzene ug/L 23 18

Constituent Units CUL Result
Diesel mg/L 0.5 0.25 U
Gasoline mg/L 0.8 1.3
Motor Oil mg/L 0.5 0.5 U
Benzene ug/L 23 1 U

Sheen Present, NMT

Sheen Present, NMT

Sheen Present, NMT

Sheen Present, NMT

Bold indicates exceedance of the cleanup level
CUL: Cleanup Level
Analytical data shown are most recent results, as 
  summarized in Table 1-4.
Analytical data not available for MW-36, MW-38, 
  RW-1 and RW-9
NMT: No Measurable Thickness
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*Extents based on a combination of the historic extent of LNAPL, 
historic and recent data, and distribution of exceedances. 
Isolated “hot spots” may exist beyond the outlined soil and 
groundwater extent.

Site Extent of Contamination
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Figure 6 1. Contingency Action Decision Framework
Port of Seattle Terminal 30

Notes:

2 Scheduled objectives described in Sections 4 and 5, including objectives for LNAPL removal, AS/SVE system biostimulation, and compliance monitoring.
3 This will be assessed through a combination of technical analysis and professional judgement in communication with Ecology.
4 Contingency action will be selected to address the identified environmental condition. See Figure 5 2.

1 Plume expansion to be evaluated using the statistical approach described in Appendix D of Ecology Publication 05 09 091, Guidance on Remediation of
Petroleum Contaminated Ground Water By Natural Attenuation . July 2005. Evaluation will include at least 5 years of monitoring data.

Additional data beyond groundwater monitoring described in the Compliance Monitoring Plan (not yet complete) may be required to evaluate if contingency
action is warranted.

Concentrations above cleanup
levels at CPOC?

No contingency
action required

Begin contingency
action planning 4

Demonstration of expanding
plume? 1

Identification of previously
unrecognized environmental

condition?

Yes

No

No

No

Yes

Remediation meeting scheduled
objectives? 2Yes

No

Yes

Adequately addressed by
existing remedial

approach? 3

Yes

No

Start

Concentrations below
cleanup levels?

No
Change in site conditions that alters

potential receptor pathway?

No Yes



Figure 6 2. Contingency Action Process
Port of Seattle Terminal 30

Notes:
1 Ecology review step includes revision to address Ecology comments.
2 Evaluation report may be submitted separately depending on complexity of selected contingency action, or if
the evaulation demonstrates that no additional contingency actions are required to meet remedial objectives.
Evaluation and design reports described in Secton 5.2.

Implement contingency action

Ecology review 1

Start: contingency action triggered
(See Figure 5 1)

Notify Ecology within 14 days of
determination

Develop prelminary plan and schedule
for evaluation phase

Prepare evaluation and design reports
2

Ecology review 1
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Exhibit C   Scope of Work and Schedule 

Deliverable/Milestone Estimated Start Date/Period Estimated Time Required  
to Complete Task After 
 Start Date 

Signed Consent Decree  May 2016 -- 
Progress Reports Calendar Quarterly after effective 

date of Consent Decree 
--

Cost Estimate for 
Consent Decree 
Implementation (per 
Consent Decree Section 
XXI) 

60 days after effective date of 
Consent Decree 

2 months 

Proof of Financial 
Assurances (per 
Consent Decree Section 
XXI) 

60 days following Ecology approval 
of the Cost Estimate for Consent 
Decree implementation 

2 months 

Annual Financial 
Assurance Report (per 
Consent Decree Section 
XXI) 

Annually, within 30 days of the 
anniversary date of Consent Decree 

2 months 

Engineering Design 
Report (EDR)  

Immediately following execution of 
Consent Decree 

18 months 

Construct and Operate 
AS/SVE 

Within 12 months following 
approval of EDR 

60 months* 

Construct and Operate 
LNAPL Recovery 

Within 12 months following 
approval of EDR 

120 months 

Performance 
Monitoring 

 3 months after the start of the 
AS/SVE system 

60 to 120 months 

Submit proof of 
recording of 
Environmental 
Covenants to Ecology 

Within 10 days of completion of 
performance monitoring 

--

Periodic Reviews 
Conducted by Ecology 

Every 5 years from the effective 
date of Consent Decree 

--

Compliance Monitoring  3 months after the start of the 
AS/SVE system 

360  ** 

* AS/SVE operation and associated performance monitoring may be adjusted based on operational 
information, including possible extension beyond 5 years. Note that the schedule in Phase 1 and Phase 2 
AS/SVE areas will be staggered with a later start date for the Phase 2 area. The AS/SVE system will be 
discontinued when the system is no longer significantly reducing contaminant mass in the sheen area, as 
described in the EDR.  

**The duration of Compliance Monitoring will be based on achieving compliance goals specified in the 
Cleanup Action Plan. 







































List of  Requirements 

- City of Seattle electrical permit or permits for installation of remediation equipment installation 




