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1.0 INTRODUCTION 

This interim action completion report documents the successful implementation of an interim action 

at the Cornwall Avenue Landfill site (Site) by the Port of Bellingham (Port) in Bellingham, Washington.  

The interim action at the Site was implemented to beneficially reuse dredged sediment from the Port’s Gate 3 

Floats F & G Replacement and Outer Harbor Maintenance Dredging project (Gate 3 project) as contouring 

fill material at the Site.  A vicinity map showing the location of the Site and the Gate 3 project area is shown 

on Figure 1.  A summary of background information on Site conditions and the design of the interim action 

are presented in the Interim Action Plan (Landau Associates 2011a). 

The interim action was conducted in accordance with the Washington State Model Toxics Control 

Act (MTCA) under Agreed Order No. 1778, as amended, between the Port and the City of Bellingham (City) 

and the Washington State Department of Ecology (Ecology).  

 

1.1 SITE LOCATION 

The Site is located at the terminus of Cornwall Avenue adjacent to Bellingham Bay, as shown on 

Figure 1.  The Site is bounded by Bellingham Bay, the R.G. Haley cleanup site (a former wood treating 

facility), and Burlington Northern Santa Fe Railway Company (BNSF) tracks.  The Interim Placement Areas 

(IPAs) constructed for storage of the beneficial reuse material are located on the waterward side of the inner 

harbor line, as shown on Figure 2.  The inner harbor line represents the boundary between Port/City-owned 

land and state-owned land.   

Because the Site is located along Bellingham Bay within an area designated as a seismic hazard area 

expected to have a “very high” response to seismic shaking, a critical area report (Landau Associates 2011b) 

was prepared to document that the planned interim action construction activities would not increase the 

seismic hazards and risks of potential consequences that already exist at the Site and at adjacent properties.  

The geologic cross section shown on Figure 3 was adapted from the critical area report prepared for the 

interim action, and shows the configuration of the IPA stockpiles and perimeter roadway/ditch system 

relative to other surface and subsurface features at the Site. 

 

1.2 PURPOSE AND DESCRIPTION OF THE INTERIM ACTION 

The interim action was designed to beneficially reuse sediment from the Port’s Gate 3 dredging 

project as contouring fill material to establish grades for drainage at the Site.  The placement and covering of 

the stabilized sediment stockpiles at the Site also allows a significant amount of the stormwater that 

previously infiltrated through the landfill soil cover materials and migrated through Site refuse to be 

redirected such that groundwater contact with refuse is significantly reduced.   
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Following offloading and processing/stabilization at the Georgia Pacific West (GP West) site, the 

stabilized Gate 3 dredged sediment was transported to the IPAs constructed at the Site and placed in covered 

stockpiles where it will be stored until it is subsequently reused as compacted, low-permeability fill material, 

which is anticipated to be completed as part of the final cleanup action at the Site.  The interim action also 

included the installation of a landfill gas (LFG) control system beneath the IPAs. 

Drawings and Specifications associated with implementation of the Interim Action Plan are included 

with the Gate 3 project Contract Documents (Port of Bellingham 2011).  Selected drawings from the interim 

action 100 percent design drawings issued for construction are included in Appendix A.  Additional 

information regarding the basis of design for the interim action is presented in the Interim Action Plan 

(Landau Associates 2011a). 
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2.0 INTERIM ACTION CONSTRUCTION SUMMARY 

Interim Action construction activities were implemented by the Port’s selected contractor, Dutra 

Construction Co., Inc. (Dutra) during the wet season between late fall of 2011 and late spring of 2012.  Plan 

and cross sections that generally depict the configuration of the IPAs and other main elements of the interim 

action earthwork are shown on Figures 2 and 3.  Note that project north was set toward downtown 

Bellingham, with Bellingham Bay being west and the BNSF railway tracks being east of the IPAs.  A brief 

summary of selected Interim Action construction activities is presented in the following sections.  

 

2.1 BENEFICIAL REUSE AREA PREPARATION 

The beneficial reuse area at the Cornwall Avenue Landfill was prepared for stockpiling the stabilized 

sediments within IPAs # 1 and #2 in general accordance with the project plans and specifications.  Due to 

exceptionally wet weather conditions at the time that IPA subgrade preparation was conducted, the upper 

portion of subgrade deteriorated rapidly under equipment traffic.  Primary haul routes within the IPAs were 

stabilized with course aggregate and portions of the saturated subgrade soils were removed and placed in a 

spoils stockpile at the north end of IPA #2. 

 

2.1.1 MONITORING WELL DECOMMISSIONING 

Prior to Site grading for IPA construction, groundwater monitoring wells MW-2, MW-3, MW-7, 

MW-8, and MW-10 were decommissioned on October 10, 2011 by Cascade Drilling Co. under the direction 

of a Landau Associates’ field engineer.  MW-4 was also planned for decommissioning, but could not be 

located prior to or during IPA grading activities and thus is assumed to have been previously 

decommissioned by others.  The well locations are shown on Sheet C4.6 in Appendix A. 

 

2.1.2 PERIMETER BERMS, ROADS, AND DRAINAGE DITCHES 

Materials from the upper 1 ft of the existing landfill soil cover and the stockpile of quarry spalls at 

the Site were used to construct the perimeter stormwater containment berm along the shoreline and a portion 

of the perimeter roads around the IPAs.  Due to Site conditions and limitations, a significant amount of 

imported granular fill was used to complete construction of the roadways around the IPAs. 

Excavation and grading of the drainage ditches and perimeter roadways around the IPAs was 

constructed in a manner to include a 20-mil scrim-reinforced polyethylene liner and an overlying 12 oz/sy 

geotextile cushion layer approximately 1 ft below the final road and ditch grades, in general accordance with 

the project plans and specifications, to control erosion and reduce surface water infiltration to the underlying 

landfill refuse.  The drainage ditches were graded to drain to the existing stormwater detention basin and 

riprap/quarry spall spillway to Bellingham Bay located at the south end of the Site. 
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2.1.3 LANDFILL GAS CONTROL SYSTEM 

Prior to placement of stabilized sediment or roadway fill within the overlying portions of the IPAs, 

the passive LFG collection and conveyance system components were installed within the IPA subgrade.  The 

system was constructed using flexible strip geocomposite materials that were interconnected and routed to 

vent through four LFG riser pipes installed around the IPA stockpiles, with an overlying geotextile cushion 

layer to protect the geocomposite strip drains.  The configuration and details of the LFG control system are 

shown on the construction drawings in Appendix A and the construction record survey drawing in Appendix 

B. 

 

2.2 SEDIMENT STABILIZATION AND PLACEMENT 

Approximately 47,500 cubic yards of fine-grained sediment from dredged material management 

units (DMMUs) POB 1, POB 2, and POB 3 were dredged from the Gate 3 area at Squalicum Outer Harbor, 

offloaded at the GP West pier, processed to remove debris and free water, and stabilized for excess moisture 

by addition of approximately 5 percent (by wet weight) Portland Cement and blending using a mechanical 

pugmill batch plant system.  The blended material was temporarily stockpiled and allowed to “mellow” for 

several days at the GP West site until it attained a soil-like consistency and was suitable for transport to the 

Site. 

 

2.2.1 MATERIAL HANDLING AND PLACEMENT 

The stabilized sediment was transported from the GP West site by truck, end-dumped at the working 

face of the IPA stockpiles, handled by track-mounted excavators to achieve IPA stockpiles up to 

approximately 15 ft in height, and rough graded for drainage to the final IPA stockpile configuration shown 

on the record survey drawing in Appendix B.   

 

2.2.2 INTERIM PLACEMENT AREA STOCKPILE COVER 

The IPA stockpiles were covered with a 20-mil scrim-reinforced polyethylene liner with field-sewn 

seams.  The stockpile liner material overlapped the roadway subgrade liner at the toe of the stockpiles, and 

was secured from wind uplift by fill placed at the toe and sandbags placed on the stockpile cover at an 

approximate 10 ft by 10 ft spacing and tied together.  The IPAs will be maintained in this condition by the 

Port until the stabilized material is regraded and compacted as low permeability fill at the Site. 
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2.3 COMPLIANCE MONITORING 

Compliance monitoring included the following protection, performance, and confirmational 

monitoring activities to assure the effectiveness of the interim action. 

 

2.3.1 PROTECTION MONITORING 

Protection monitoring included worker health and safety activities related to interim action 

construction, as well as certain provisions for protection of the general public.  Worker health and safety was 

addressed through implementation of Dutra’s health and safety plan, worker protection provisions, use of an 

automated vehicle wheel wash facility at the Site entrance, and use of the Landau Associates’ health and 

safety plan (Landau Associates 2011c).   

 

2.3.2 PERFORMANCE MONITORING 

The interim action did not include actions intended to achieve a final numerical standard (i.e., 

cleanup level) for any affected media.  As a result, performance monitoring consisted primarily of 

construction monitoring to confirm that the interim action was constructed in general conformance with the 

project design drawings and specifications.  Additionally, the stabilized sediment was sampled and analyzed 

to document the concentrations of dioxins/furans of the material in the IPA stockpiles.  These activities are 

discussed further in Section 2.4. 

A National Pollution Discharge Elimination System (NPDES) Construction Stormwater General 

Permit was obtained for the Interim Action, and implemented by Dutra and the Port.  The turbidity of 

stormwater runoff from the IPAs that discharged to Bellingham Bay via the spillway at the south side of the 

Site was monitored by Dutra and reported to Ecology. 

 

2.3.3 CONFIRMATION MONITORING 

Confirmation monitoring to confirm the long-term effectiveness of the interim action will consist of 

regular inspection of the IPA stockpiles and drainage facilities to confirm that the stabilized sediment 

remains covered and that stormwater and erosion controls at the Site are adequately maintained and remain 

effective.  

 

2.4 CONSTRUCTION QUALITY ASSURANCE/QUALITY CONTROL 

Port and Landau Associates personnel conducted certain construction quality assurance (CQA) 

monitoring activities in general accordance with the Interim Action CQA Plan (Landau Associates 2011d).  

Dutra and their subconsultant Materials Testing & Consulting, Inc. (MTC) conducted certain quality control 

(QC) activities included in the project plans and specifications.  Documentation associated with CQA and 
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QC monitoring of interim action activities will be maintained in project files at the Port and Landau 

Associates. 

 

2.4.1 STABILIZED SEDIMENT PHYSICAL PROPERTIES 

The physical properties of the stabilized sediment were monitored during interim action construction 

using textural observations and laboratory testing to confirm that the material could be adequately reworked 

and regraded as contouring fill material and placed as a low-permeability soil component of a final cap at the 

Site.  Physical testing included water content, grain size distribution, Atterberg limits, and moisture-density 

relationships (Standard Proctor compaction tests). 

 

2.4.2 STABILIZED SEDIMENT DIOXIN ANALYSES 

Based on pre-construction sediment characterization activities, dioxin concentrations for Gate 3 

sediment from DMMUs POB 1, POB 2, and POB 3 ranged from 6.2 to 27.3 nanograms/kilogram (ng/kg) 

(parts per trillion) [2,3,7,8 TCDD toxicity equivalency (TEQ)], with a volume-weighted average dioxin TEQ 

concentration of approximately 20.9 ng/kg.  The sediment characterization report for the Gate 3 project 

(Landau Associates 2010) and the Interim Action Plan (Landau Associates 2011a) provide detailed 

discussions of sediment quality analyses conducted for the Gate 3 project and dioxin mobility considerations 

relative to the Interim Action. 

As part of CQA activities, five samples of stabilized sediment were collected (three from IPA #1 and 

two from IPA #2) and analyzed at Analytical Resources, Incorporated (ARI) laboratory for dioxins using 

EPA Method 1613B.  The results for these five samples are summarized in Table 1, and the sample locations 

are shown on Figure 2.  The dioxin concentrations for the stabilized sediment samples ranged from about 9.5 

to 21.9 ng/kg TEQ.  These results demonstrate that the dioxin concentrations for the stabilized sediment 

samples are consistent with the dioxin concentrations for the pre-dredge sediment samples. 

 

2.5 INTERIM ACTION DESIGN MODIFICATIONS 

Several relatively minor design modifications were made during implementation of the interim 

action, including the following: 

 IPA #2 Size Reduction:  The configuration of the northern portion of IPA #2 was modified from 
the design footprint shown on the construction drawings in Appendix A to the modified 
(shortened) footprint shown on the as-built survey drawing in Appendix B.  The associated LFG 
control system under the northern portion of IPA #2 was also modified to reflect the IPA 
reconfiguration. 

 The bottom elevation of certain segments of the drainage ditches around the IPAs was raised to 
promote stormwater conveyance and limit excavations that extended into the underlying refuse.  
This also resulted in the need to import additional granular fill material for construction of 
certain segments of the perimeter road/ditch system. 
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 Excavations for certain segments of the ditch along the east side of IPA #2 encountered the top 
of the landfill refuse, which needed to be excavated and stockpiled for offsite disposal.  
Dutra/MTC had the stockpiled landfill refuse analyzed as part of profiling for disposal at a 
permitted Subtitle D offsite landfill facility prior to transporting the material off the Site.   

 An onsite spoils placement area was constructed north of IPA #2 (as shown on the as-built 
survey drawing in Appendix B) to store clean onsite spoils from Site clearing, IPA subgrade 
preparation, and ditch construction activities.  The liner system under the perimeter road/ditch 
system was not extended under this uncovered spoils placement area. 
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3.0 USE OF THIS REPORT 

This Interim Action Completion report has been prepared for the use of the Port of Bellingham and 

the Washington State Department of Ecology for specific application to the Cornwall Avenue Landfill 

Interim Action project.  None of the information, conclusions, and recommendations included in this 

document can be used for any other project without the express written consent of Landau Associates.  

Further, the reuse of information, conclusions, and recommendations provided herein for extensions of the 

project or for any other project, without review and written authorization by Landau Associates, shall be at 

the user’s sole risk.  Landau Associates warrants that within the limitations of scope, schedule, and budget, 

our services have been provided in a manner consistent with that level of care and skill ordinarily exercised 

by members of the profession currently practicing in the same locality under similar conditions as this 

project.  We make no other warranty, either express or implied. 

This document has been prepared under the supervision and direction of the following key staff. 

 

LANDAU ASSOCIATES, INC. 
 
 
 
 
Lawrence D. Beard, P.E. 
Principal 
 
 
 
 
David A. Pischer, P.E. 
Senior Associate 
 
 
 
 
Brian E. Christianson, L.G. 
Field Services Manager 
 
LDB/DAP/BEC/kes 
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TABLE 1
STABILIZED SEDIMENT DIOXIN RESULTS

CORNWALL AVENUE LANDFILL INTERIM ACTION
BELLINGHAM, WASHINGTON

Page 1 of 1

Sample Name
Sample Description

Sample Collection Date

CHLORINATED DIOXINS (ng/kg)
Method 1613B
2,3,7,8-TCDD 0.269 UJ 0.312 UJ 0.405 UJ 0.248 UJ 0.201 UJ
1,2,3,7,8-PeCDD 1.83 3.87 3.43 UJ 2.42 1.67
1,2,3,4,7,8-HxCDD 3.24 5.72 6.24 J 4.17 2.84
1,2,3,6,7,8-HxCDD 13.2 31.7 24.6 17.4 13.2
1,2,3,7,8,9-HxCDD 7.23 15.3 15.6 9.94 7.02
1,2,3,4,6,7,8-HpCDD 355 735 695 459 348
OCDD 3220 6330 6550 4280 3380
Total TCDD 22.5 22.8 24.9 23.6 15.2
Total PeCDD 27.9 34.6 38.8 31.6 22.6
Total HxCDD 120 1660 258 166 114
Total HpCDD 836 223 1810 1190 922

CHLORINATED FURANS (ng/kg)
Method 1613B
2,3,7,8-TCDF 1.51 2.17 1.70 1.53 1.16
1,2,3,7,8-PeCDF 0.828 UJ 2.36 1.07 J 0.813 J 0.634 J
2,3,4,7,8-PeCDF 1.08 2.24 1.04 UJ 0.900 UJ 0.670 UJ
1,2,3,4,7,8-HxCDF 3.32 6.31 4.75 J 3.22 2.49
1,2,3,6,7,8-HxCDF 1.42 J 2.85 1.95 UJ 1.72 J 1.27 UJ
2,3,4,6,7,8-HxCDF 2.19 4.40 3.33 UJ 1.06 UJ 1.06 J
1,2,3,7,8,9-HxCDF 1.23 UJ 3.21 1.70 J 1.37 J 0.921 J
1,2,3,4,6,7,8-HpCDF 35.7 76.4 80.4 42.3 35.5
1,2,3,4,7,8,9-HpCDF 2.12 U 3.68 3.63 UJ 2.38 2.05
OCDF 83.9 142 230 103 94.1
Total TCDF 6.31 9.23 6.37 8.93 4.23
Total PeCDF 21.8 58.8 30.4 24.7 19.5
Total HxCDF 68.0 173 114 77.1 60.8
Total HpCDF 118 256 260 139 120

TEQ (ND=1/2 DL) (a) 10.5 22.0 17.6 13.0 9.72
TEQ (ND=0) (b) 10.3 21.9 15.3 12.7 9.46

ng/kg = nanogram per kilogram (parts per trillion)
TEQ = Toxicity equivalent.
J = Indicates the compound was detected; the given concentration is an estimate.
U = Indicates the compound was undetected at the reported concentration.
Bold cells indicate a detected compound.
(a)  TEQ calculated using 2005 World Health Organization (WHO) toxicity equivalency factors (TEFs) and one half the detection limit for non-detects
(b)  TEQ calculated using 2005 World Health Organization (WHO) toxicity equivalency factors (TEFs) and zero for non-detects

Result  & Qualifier Result  & Qualifier Result  & Qualifier Result  & Qualifier Result  & Qualifier

CA-LF-IPA1-021512BCA-LF-IPA1-0201112A CA-LF-IPA1-021512C CA-LF-IPA2-022412D CA-LF-IPA2-022412E
IPA 2, Sample 1

2/24/2012
IPA 2, Sample 2

2/24/2012
IPA 1, Sample 1

2/1/2012
IPA 1, Sample 2

2/15/2012
IPA 1, Sample 3

2/15/2012
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APPENDIX A

Selected Interim Action Construction Drawings
 
 
 
  















 
 
 
 
 
 
 
 

APPENDIX B

As-Built Record Survey Drawings
 
 
 
 
 




