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1.0 Introduction  
As part of the West Vancouver Freight Access Project, the Port of Vancouver (Port) constructed 
a two-mile rail loop at Terminal 5 in 2010.  This project extends west from Gateway Avenue to 
the edge of the contiguous Evergreen property and consists of a storage track, a car 
preparation track, and loop lead track (Figure 1). Construction of the loop lead track required 
disturbance of two areas protected under a restrictive covenant administered by the Washington 
Department of Ecology (Ecology): Spent Pot Liner (SPL) Landfill Storage Area and Vanexco 
Cap (Figure 1).  

Prior to construction the Port coordinated with Ecology to design a replacement cap for each 
site. In October 2009, Ecology approved the final design of the replacement caps (Appendix 
A).This report documents the construction of the SPL landfill at Terminal 5 at the Port of 
Vancouver as required by the Ecology, and certifies that construction was in accordance with 
the plans, specifications, and Construction Quality Assurance (CQA) plan. Documentation of as-
built drawings, test results, daily reports, and acceptance forms for the base grades and liner 
are included in Appendix B and C.  

2.0 Background 
The SPL landfill consists of an approximately 3.8 acre area that was initially covered with 1 to 2 
feet of clean soil, a high-density polyethylene (HDPE) liner, and contaminated soil and crushed 
spent potliner below the liner. The HDPE liner, the crushed spent potliner, and all soil beneath 
the HDPE liner are Resource Conversation and Recovery Act (RCRA) and Chapter 173-303 of 
the Washington Administrative Code (WAC) hazardous waste that is designated as K088.   

The Port performed sampling and analysis of the soils in May 2009 to ensure appropriate 
management of these soils during the construction of the rail and associated laydown area 
(HDR 2009a). The results of this sampling effort confirmed that soils remain K088 waste. No 
“contained in” determination was presented to Ecology. While the design originally planned for 
off-site disposal of soils, in the final design, it was determined that no soils would leave the site. 
The Port has prepared a Contaminated Media Management Plan to ensure safe and compliant 
management of these soils during construction (HDR 2009b). 

The 1992 Consent Decree (Ecology 1992) required that the cap for the SPL Landfill be either a 
synthetic liner (40 mil PVC or 50 mil HDPE) covered with two feet of clean sand and topsoil 
including vegetation, or two feet of recompacted clay or other material with a permeability of no 
more than 1 x 10-6 cm/sec. 

To mitigate the removal of the SPL cover, the Port proposed to replace the soil cover with an 
asphalt cap system. The cap system would consist of a minimum of two lifts of asphaltic 
concrete with an asphaltic cement-impregnated geotextile between lifts. Asphalt sections would 
include a 2.5 inch asphalt base below the geotextile, and a 5.5-inch thick asphalt above the 
geotextile. This represents a 2.5 inch cap layer plus a 3 inch wearing course. The final hydraulic 
conductivity of the asphalt would have a maximum permeability of 10-7 cm/sec, which provides 
equivalent or better protection than the requirements under the 1992 Consent Decree (no more 
than 10-6 cm/sec).  

In addition to the design, a bench scale analysis of the proposed cap system was completed. 
The bench scale test measured hydraulic conductivity results for samples compacted to 91%, 
94%, and 98% of theoretical density. Results of the testing indicated that the target hydraulic 
conductivity of 1x10-7 cm/sec can be achieved at all three of the target densities, and that there 
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is a trend of decreasing hydraulic conductivity as asphalt density is increased. These results 
supported the final design (HDR 2009d). 

This final construction design was submitted to Ecology in October 2009 (HDR 2009c) and 
subsequently approved by Ecology (Appendix A) prior to construction. 

3.0 Construction Narrative 
The proposed construction of the cap was reviewed in the Pre-Construction meeting held on 
February 16, 2010 with the General Contractor, Rotschy Inc., Port, City of Vancouver (COV), 
and HDR staff. Construction of the replacement cap began in March 2010 and was completed in 
April 2010. The entire 3.38 acre soil cover was replaced with asphalt.  Approved submittals 
related to the materials of construction and construction methods are included in Appendix B as 
part if the Test Pad Construction Report and summarized in Table 1.  

Table 1: Approved Submittals for SPL Landfill Cap Construction 

Submittal Number Description 

18 Substitute TerraTex OL Asphalt Fabric for Propex Petromat 4599 

30 ¾” Hot Mix Asphaltic Concrete Mix Design 

73 SPL Test Pad Area Work Plan for Test Pad Construction 

83.2 TRI Environmental Testing Laboratory 

108 Specification and Material Certification for PG-64-22 oil for paving fabric 

118 Hot Oil Application Data Sheet 

 

Minor modifications to plans and specifications to accommodate conditions in the field were 
proposed and approved by the COV, POV, and HDR. These modifications are provided in the 
as-builts in Appendix C and include: 

 Request for Information (RFI) 22 which requested a change in the application of oil (tack 
coat) to both sides of the paving fabric was approved and subsequently the test pad 
passed/exceeded the specified hydraulic conductivity. 

 Submittal 73 which requested the use of a vibratory roller to achieve Hot Mix Asphalt 
(HMA) compaction versus the pneumatic roller specified by the Washington State 
Department of Transportation (WSDOT) specifications for paving during the months of 
October through April. 

Construction was observed by the HDR Construction Quality Assurance Monitor (CQAM).  
Construction consisted of the following elements and met the construction specifications:   

 Subgrade material placement and compaction to meet the construction specification of 
94% compaction. This specification was verified by the COV. 

 Tensar Triaxial Geogrid was placed and consisted of rolling the material out over the 
compacted subgrade and covering with the surfacing base course. The Triaxial Geogrid 
was overlapped approximately 12 inches with the roll widths extending over the cap 
area.  Three inches of surfacing base course was placed and compacted over the 
Triaxial Geogrid. 
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1.0 Introduction 
This report documents the construction of the Spent Pot Liner (SPL) Asphalt Cap Test Pad as 
presented in the SPL Asphalt Cap Test Pad Protocol, HDR Engineering (HDR) dated July 30, 
2009 (Attachment A).  The SPL Asphalt Cap Test Pad Protocol proposes the construction of an 
asphalt cap over the SPL Cap (3.8 acres) that contains contaminated soils.  The cap consists of 
a layer of asphalt overlain by an asphalt-impregnated geotextile (a combination of non-woven 
polypropylene fabric and asphalt cement tack coat) overlain by a second layer of asphalt.  The 
fabric and tack coat combination form an asphalt membrane interlayer within the pavement 
section.  The purpose of the test pad is to verify the results, under field conditions, of the bench 
scale testing of the asphalt section (Attachment B).  

2.0 Test Pad Objectives 
The test pad objectives for the SPL Asphalt Cap are: 

• To verify that the materials and methods of construction will produce an asphalt liner that 
meets the target hydraulic conductivity for the project. The target hydraulic conductivity 
for the test pad section is 1x10-7 cm/sec, or less. 

• To establish a correlation between the bench scale testing and full-scale testing.  If the 
test pad meets the performance objectives for the cap (as verified by hydraulic 
conductivity and density tests) and the full-scale liner is constructed to density standards 
that equal or exceed those used in building the test pad, then assurance is provided that 
the full-scale liner will also meet hydraulic conductivity performance objectives.  

3.0 Construction Narrative 
The test pad was constructed on March 4, 2010 by Vancouver Paving a subcontractor of 
Rotschy Inc., the General Contractor for this project.  As required by the SPL Test Pad Protocol, 
Rotschy Inc. prepared the SPL Test Pad Construction Plan which detailed the methods and 
techniques for constructing the SPL Test Pad. The Plan was reviewed and approved by the City 
of Vancouver (COV), Port of Vancouver (POV), and HDR. The Plan was also reviewed in the 
Pre-Construction meeting held on February 16, 2010. Approved submittals related to the 
materials of construction and construction methods are listed in Table 1 and are included in 
Attachment C. 

Table 1: Approved Submittals for SPL Test Pad Construction 

Submittal Number Description 

18 Substitute TerraTex OL Asphalt Fabric for Propex 
Petromat 4599 

30 ¾” Hot Mix Asphaltic Concrete Mix Design 

73 SPL Test Pad Area Work Plan for Test Pad Construction 

83.2 TRI Environmental Testing Laboratory 

108 Specification and Material Certification for PG-64-22 oil for 
paving fabric 

118 Hot Oil Application Data Sheet 
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Construction was observed by the HDR Construction Quality Assurance Monitor (CQAM).  
Construction consisted of the following elements: 

• Subgrade material placement and compaction to meet the construction specification of 
94% compaction.  This specification was verified by the COV (Attachment D).  The 
subgrade was tested in 19 separate locations and all test locations met or exceeded the 
94% compaction specification.  The overall dimension of the test pad is 28 feet wide and 
200 feet long for a total area of 6,000 square feet. 

• Tensar Triaxial Geogrid was placed on February 23, 2010.  Placement of the Triaxial 
Geogrid consisted of rolling the material out over the compacted subgrade and covering 
with the surfacing base course.  The Triaxial Geogrid was overlapped approximately 12 
inches with the roll widths extending over the test pad area.  Three inches of surfacing 
basecourse was placed and compacted over the Triaxial Geogrid. 

• On March 4, 2010 the ¾-inch PG-64-22 Level 3 hot mix asphalt (HMA) was placed over 
the subgrade.  The 2 ½-inch HMA was applied with a Blaw Knox PF 4410 with a Carlson 
Easy Screed with a panel width of 14 feet.  The HMA was then compacted with a 
HYPAC tandem-drum vibratory roller and a Volvo DD90 HF roller.  Static rolling was 
applied in the forward rolling direction with vibratory rolling applied in the reverse rolling 
direction. HMA compaction was verified by roller pattern observation by the COV.   

• A tack coat of PG-64-22 oil was then mechanically applied over the HMA base course.  
The tack coat was applied by a mechanical sprayer at a rate of 0.203 gallons per square 
yard.  The application rate was verified by Vancouver Paving based on the test shot and 
gallons of PG-64-22 applied to the HMA base course. 

• TerraTex OL asphalt overlay fabric was placed over the tack coat using a roller system 
develop by Rotschy.  Overlay fabric creases were either straightened out or cut to 
provide a smooth surface.   The overlap fabric rolls were 12.5 feet wide and overlapped 
2 feet.   

• The ¾-inch Level 3 HMA was then placed over the fabric overlay. The 2 ½-inch HMA 
overlay was applied with a Blaw Knox PF 4410 with a Carlson Easy Screed with a panel 
width 14 feet.  The HMA was then compacted with a HYPAC tandem-drum vibratory 
roller and a Volvo DD90 HF roller.  Static rolling was applied in the forward rolling direct 
with vibratory rolling applied in the reverse rolling direction. HMA compaction was 
verified by the COV using ASTM D2950 (Attachment E).  Six density tests were 
performed at different locations on the paved panels with percent compactions ranging 
from 92.8% to 95%.  The average compaction density was 93.7% meeting the 
Washington State Department of Transportation (WSDOT) specification of 92%. 

 

Construction of the SPL Test Pad is documented in the photographs presented in Attachment F. 

4.0 Materials Testing 
HDR obtained core samples for hydraulic conductivity testing on March 5, 2010.  Three 12 inch 
by 12 inch core samples were cut from the west end of the SPL test pad using a cut-off saw. 
Sample ID 1 is from the first overlay fabric, base HMA and HMA overlay.  Sample ID 2 is from 
the second overlay fabric, base HMA and HMA overlay.  Sample ID 3 is form the overlay fabric 
overlap, base HMA and HMA overlay.  The samples were sent for hydraulic conductivity 
analysis by ASTM D5084 to TRI Environmental Laboratory in Austin, TX (Attachment G).  HDR 
specified that the testing must be performed with 70 kPa confining pressure with the sides of the 
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core samples treated with silicone vacuum grease or bentonite paste to reduce sidewall 
leakage.  Three inch diameter cores were taken from the 12 inch by 12 inch samples for testing. 
Hydraulic conductivity test results are provided in Table 2. 

Table 2: Hydraulic Conductivity Test Results 

Submittal Number Analysis Result Analysis Result 
Test Pad required 
hydraulic conductivity 

1x10-7 .000001 

Sample ID 1 1.5E-08 .000000015 
Sample ID 2 1.1E-08 .000000011 
Sample ID 3 1.1E-08 .000000011 

 

Six 3 inch core samples were taken on March 17, 2010 and sent for density testing to the COV 
using method ASTM 2950 (Attachment F).  Core samples were collected from each side of the 
12 inch by 12 inch cores samples taken for hydraulic conductivity testing.  The samples were 
split to test each lift of HMA. Density testing results are presented Table 3. 

Table 3: Density Testing Results 

Core Sample 
Identification 

Core Density Percent 
Compaction 

North 1 Top 149.98 96.4 
North 1 Bottom 146.47 94.2 
North 2 Top 146.49 94.2 
North 2 Bottom 143.43 92.2 
Middle 1 Top 149.21 96.0 
Middle 1 Bottom 145.43 93.5 
Middle 2 Top 149.23 96.0 
Middle 2 Bottom 148.72 95.6 
South 1 Top 146.35 94.1 
South 1 Bottom 147.14 94.6 
South 2 Top 145.97 93.9 
South 2 Bottom 147.35 94.8 

 
The densities achieved in the Bench Scale Testing were 91%, 94% and 98%.  Hydraulic 
conductivity of 1x10-7 was achieved at all of these densities.  Comparison of the Bench Scale 
Testing results to the core densities from the SPL Test Pad indicates that all SPL Test Pad 
densities are comparable to the Bench Scale Testing. 

5.0 SPL Test Pad Construction Analysis 
Construction of the SPL Test Pad was observed by HDR CQAM.  The CQAM noted that the 
construction was performed in general compliance with design criteria, plans and specifications.  
The equipment used in construction met the test requirements and materials delivered to the 
site were in good condition.  The samples taken from the SPL Test Pad were in general 
accordance with the ASTM methodology and procedures. The CQAM verified that the SPL Test 
Pad was constructed in accordance with plans and specifications with no noted deviations. 

Based on the CQAM construction observations and the results of the hydraulic conductivity and 
density testing, the SPL Test Pad was constructed in accordance with the design criteria, plans 
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1. Introduction  

The Port of Vancouver, Washington proposes to place an asphalt cap over the SPL Cap (3.8 
acres) that contains contaminated soils.  The cap will consist of a layer of asphalt overlain by an 
asphalt-impregnated geotextile (a combination of non-woven polypropylene fabric and asphalt 
cement tack coat) overlain by a second layer of asphalt.  The fabric and tack coat combination 
will form an asphalt membrane interlayer within the pavement section.  Additional asphalt layers 
will be required for structural design purposes, but are not included in this protocol. The purpose 
of the test pad is to verify the results, under field conditions, of bench scale testing of the asphalt 
section.  
 
2. Test Pad Objectives  

1. To verify that the materials and methods of construction will produce an asphalt liner that 
meets the target hydraulic conductivity for the project. The target hydraulic conductivity for 
the test pad section is 1x10-7 cm/sec, or less. 

 
2. To establish a correlation between the bench scale testing and  full-scale testing.  If the test 

pad meets the performance objectives for the cap (as verified by hydraulic conductivity and 
density tests) and the full-scale liner is constructed to density standards that equal or exceed 
those used in building the test pad, then assurance is provided that the full-scale liner will 
also meet hydraulic conductivity performance objectives.  

 
3. Test Pad Protocol 

3.1 Definitions  

Construction Quality Assurance (CQA) Engineer: The owner’s representative responsible for 
verification of the construction methods and materials to project plans, specifications, and 
protocols.  
 
Construction Quality Assurance Monitor: The individual responsible for observation and 
documentation of construction under the supervision of the CQA Engineer. 

 
3.2 Test Pad Dimensions  

The test pad shall be constructed to the minimum compaction as determined by the Bench Scale 
Protocol, References 2 and 3.  Details of construction shall be proposed by the Contractor and 
approved by the CQA Engineer.  The configuration of the test pad shall conform to the following 
criteria:  
 

1. The lane width must be sufficient to allow the specified compaction equipment to operate 
without overlapping the drum into the ballast and introducing ballast material into the 
asphalt.  
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2. The lane length must be sufficient to allow the compaction equipment to reach its design 
operating speed.  

 
3. Lanes must be adequately separated to ensure that each lift can be compacted to the 

desired relative compaction. 
 

4. The test pad shall be constructed in two lifts with a minimum compacted thickness of 2.5 
inches per lift. An asphalt-impregnated geotextile shall be placed between the asphalt 
lifts. 

 
3.3 Materials and Construction  

All materials and methods used in the construction of the test pad shall conform to the project 
specifications, the Bench Scale Testing Protocol (HDR, 2009b), and the Bench Scale Test Final 
Report (HDR, 2009c).  The methods, materials and equipment used in successful completion of 
the test pad shall be used in construction of the Cap.  Each lift of each lane shall be compacted 
using the same equipment, operating speed and number of passes.  The lower lift of the test pad 
shall provide a smooth surface, with consistent texture and free of irregularities. The lift must be 
constructed and finished to provide continuous intimate contact with the overlying geotextile.  
Adequate geotextile shall be left exposed along the ends and sides of the pad to allow 
incorporation of the pad into the final cap, if the cap section meets the hydraulic conductivity 
specification.  
 

3.4 Test Pad Construction Observation  

Full time observation of subgrade preparation is not required. The CQA Monitor shall document 
and observe proof-rolling and density testing of the subgrade.  The CQA monitor shall observe 
the completed placement of the recycled concrete.  Observations shall be documented in daily 
reports.  Full-time observation and documentation of the placement of the asphalt and asphalt 
impregnated geotextile is required. The number of passes of the compactor over each lane shall 
be documented.  Daily field reports will note observations and any deviations from the plans, 
specifications, and this protocol.  
 

3.5 Required Tests  

The tests listed in Table 1 are required to evaluate the hydraulic conductivity of the test section 
and its ability to control infiltration. At the owner's request, additional testing may be performed 
per WSDOT test pad requirements to verify the structural suitability of the section.  
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Table 1: Required Tests 
Material Tested Parameter Frequency Test method 

Subgrade Placement and 
compaction 

Full coverage Visual observation 

Subgrade density 
testing 

Placement and 
compaction 

2 per lane ASTM D2922 

Crushed Concrete Base Placement and 
compaction 

2 per lane ASTM D2922 

Hot Mix Asphalt Mix Design 1 per mix Submittal review 
Geotextile Interlayer Strength and retention 

properties 
Bracketed by 

manufacturer’s quality 
control testing 

Verification of 
manufacturer’s QC 

Geotextile Interlayer Retention properties Full coverage Observation 

Asphalt Compaction 3 per lane per lift ASTM D2950 
Asphalt and Geotextile 

Interlay 
Hydraulic conductivity 2 representing the 

range of compaction 
Modified ASTM D-50841 

170kPa confining pressure, sides of core treated with silicone vacuum grease or bentonite paste to reduce 
sidewall leakage. 

 
3.6 Deviations from this Protocol  

The CQA Engineer may propose deviations from the protocol, if warranted by the results of the 
bench scale testing.  Deviations proposed by the Contractor to more efficiently utilize available 
machinery may also be considered, if the machinery will be used in full-scale construction as 
well.  Proposed deviations must be provided to and approved by the Port of Vancouver prior to 
submittal to the Washington Department of Ecology (WDOE). Once submitted to the WDOE, an 
approval in writing from the WDOE must be obtained and provided to the Port of Vancouver 5 
days before construction of the test pad begins.  
 
4. Documentation and Recommendations  

Test pad construction shall be documented in a written report, sealed by the CQA Engineer.  The 
report shall include at a minimum: 

• Construction narrative detailing methods, materials and equipment used 
• Construction daily reports documenting activities and noting deviations from the project 

plans, 
• Specifications and this protocol 
• Test results and a statement that the test pad was constructed in substantial accordance 

with the project documents.  
• Deviations from the project documents shall also be noted in the report. 

 
The report shall be submitted to the Port of Vancouver 5 days prior to construction of the SPL 
replacement cap. 
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SPL Landfill, Asphalt Cap Bench Scale Testing Protocol  



 
HDR Engineering, Inc. 
 

200 W. Forsyth Street 
Suite 800 
Jacksonville, FL 32202  

Phone (904) 598-8900 
Fax (904) 598-8988 
www.hdrinc.com 

Page 1 of 1 

 

 Memo 
To:   Patty Boyden, Port of Vancouver 

Jessi Belston, Port of Vancouver 

From: Ted Alexander, HDR Project:  WVFA Project 
Port of Vancouver, Washington 

CC:   Scott Hale, HDR 
Greg Shafer, HDR 
Bruce Larsen, HDR 

Date:  August 31, 2009 Job No:  98539 

RE: SPL Cap Bench-Scale Asphalt Testing Results

 
The bench scale testing results (see attached) includes measured hydraulic conductivity results for samples 
compacted to 91%, 94% and 98% of theoretical density. Results of the testing indicate that the target 
hydraulic conductivity of 1x10-7 cm/sec can be achieved at all three of the target densities, and that there is a 
trend of decreasing hydraulic conductivity as asphalt density is increased. In the bench scale tests, the asphalt 
pills were “glued together by the asphalt cement with only hand pressure to distribute the asphalt cement and 
press the textile into contact with the asphalt samples. It is possible that the measured hydraulic conductivities 
in the test pad will be substantially lower than the laboratory measurements. In the field, the upper layer of 
asphalt will be compacted over the lower layer and the textile, which may result in a more intimate contact 
between the textile and the asphalt, as well as a more uniform distribution of the asphalt cement within the 
textile.   
 
The protocol allows deviation from established test pad construction procedures if warranted by the results of 
the bench scale testing. Given the results of the bench-scale tests, construction of the asphalt test pad can 
proceed as outlined in the Asphalt Full Scale Test Pad Protocol (July 2009).  
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ATTACHMENT C 

Submittals 
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ATTACHMENT D 

City of Vancouver Subgrade Density Test 
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ATTACHMENT E 

City of Vancouver HMA Compaction Testing 
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Photographic Documentation 
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SPL Test Pad Construction 
Photograph Log 

 

 

Photo 1 SPL Test Pad Triaxial Geogrid Installation  2/23/201 

 

 

 

Photo 2 SPL Test Pad Triaxial Geogrid and Subgrade Installation  2/23/2010 
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Photo 3 SPL Test Pad Subgrade Placement and Compaction 3/05/2010 

 

 

Photo 4 SPL Test Pad Subgrade Preparation 3/05/2010 
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Photo 5 SPL Test Pad HMA Base Layer 2 1/2” Placement and Compaction 3/05/2010 

 

 

Photo 6 SPL Test Pad HMA Base Layer 2 ½” Placement and Compaction 3/05/2010 
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Photo 7 SPL Test Pad Geotextile Roll Placement Equipment 3/05/2010 

 

 

Photo 8 SPL Test Pad Tack Coat Application 3/05/2010 
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Photo 9 SPL Test Pad Tack Coat Application 3/05/2010 

 

 

Photo 10 SPL Test Pad Geotextile Inerlayer Application 3/05/2010 
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Photo 11 SPL Test Pad Geotextile Inerlayer Application 3/05/2010 

 

 

Photo 12 SPL Test Pad Geotextile Inerlayer Application 3/05/2010 
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Photo 13 SPL Test Pad Geotextile Inerlayer Application 3/05/2010 

 

 

Photo 14 SPL Test Pad Geotextile Interlayer Application 3/05/2010 
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Photo 15 SPL Test Pad Geotextile Interlayer between HMA Base Layer and Top Layer 3/05/2010 

 

 

Photo 16 SPL Test Pad HMA Top Layer Application 
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Photo 17 SPL Test Pad HMA Top Layer Application 

 

 

 

Photo 18 SPL Test Pad Hydraulic Conductivity Sample Locations 3/17/2010 
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Photo 19  SPL Test Pad Density Test Boring Locations 3/17/2010 
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ATTACHMENT G 

TRI Environmental SPL Hydraulic Conductivity Test 
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ATTACHMENT H 

City of Vancouver SPL HMA Density Testing 
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APPENDIX C 

As-Built Drawings 
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