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1.0   INTRODUCTION 
 

This document is a review by the Washington State Department of Ecology (Ecology) of post-
cleanup site conditions and monitoring data to ensure that human health and the environment are 
being protected at the Murray Pacific 2 site (Site).  Cleanup at this Site was implemented under 
the Model Toxics Control Act (MTCA) regulations, Chapter 173-340 Washington 
Administrative Code (WAC).  

 
Cleanup activities at this Site were completed under Consent Decree No. 94 2 099227, filed in 
the Pierce County Superior Court on September 16, 1994.  The cleanup actions resulted in 
concentrations of metals (arsenic and lead) in soil exceeding MTCA Method A cleanup levels 
remaining at the Site.  In addition, arsenic concentrations in groundwater also exceed the water 
quality criteria.  The MTCA Method A cleanup levels for industrial soils established under WAC 
173-340-745(2).  The groundwater cleanup levels are established under Environmental 
Protection Agency (US EPA) Chronic Marine Water Quality Criteria (WAC 173-201A).  WAC 
173-340-420 (2) requires that Ecology conduct a periodic review of a site every five years under 
the following conditions: 
 

(a) Whenever the department conducts a cleanup action. 
(b) Whenever the department approves a cleanup action under an order, agreed order or 

consent decree. 
(c) Or, as resources permit, whenever the department issues a No Further Action (NFA) 

opinion  
(d) And one of the following conditions exists: 

 
1. Institutional controls or financial assurance are required as part of the cleanup. 
2. Where the cleanup level is based on a practical quantitation limit. 
3. Where, in the department’s judgment, modifications to the default equations or 

assumptions using site-specific information would significantly increase the 
concentration of hazardous substances remaining at the site after cleanup or the 
uncertainty in the ecological evaluation or the reliability of the cleanup action is 
such that additional review is necessary to assure long-term protection of human 
health and the environment. 

 
When evaluating whether human health and the environment are being protected, the factors the 
department shall consider include [WAC 173-340-420(4)]: 
 

(a) The effectiveness of ongoing or completed cleanup actions. 
(b) New scientific information for individual hazardous substances of mixtures present at the 

Site. 
(c) New applicable state and federal laws for hazardous substances present at the Site. 
(d) Current and projected Site use. 
(e) Availability and practicability of higher preference technologies. 
(f) The availability of improved analytical techniques to evaluate compliance with cleanup 

levels. 
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The department shall publish a notice of all periodic reviews in the Site Register and provide an 
opportunity for public comment. 
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2.0   SUMMARY OF SITE CONDITIONS 
 

2.1    Site History 
The Murray Pacific 2 Log Sort Yard property is located along the Blair Waterway at 1815 Port 
of Tacoma Road, Tacoma, Washington (Vicinity Map - Appendix 6.1).  Prior to 1970, the 49.5 
acres property was owned by the Port of Tacoma (Port) and was undeveloped and unleased.  
From 1970 to 1994, the Murray Pacific Corporation leased the property for use as a log sort yard. 
Operations at the Site included receiving, sorting, and debarking logs before they were delivered 
to the Blair Waterway Terminal for export.  A Site map is available as Appendix 6.2.  
 
During the Site operations, logs were trucked into the sort yard, weighed, and unloaded into 
scaling bays.  The natural soils and dredged fill material at the Site are fine-grained silt and sand, 
which are unstable under heavy loads, particularly during wet weather.  Therefore, operation of 
the Site as a log sort yard required the use of ballast material to support the heavy machinery and 
log inventory on the Site.  In addition to rock and gravel material, the ASARCO slag (a product 
of the ore smelting process from the ASARCO smelting facility in Tacoma) was placed on the 
Site as ballast material between 1975 and 1980.  Approximately, 68,000 tons of slag was 
deposited on the Site.   
 
During normal log sort yard operations, wood waste (primarily bark) is produced by loading, 
unloading, and movement of logs within the yard.  This wood waste accumulates on top of 
natural soil, dredged fill material, and ballast.  As a result of heavy vehicular traffic, wood wastes 
at the Site were mixed with surficial soils and slag ballast.  Metals in the slag were believed to 
leach due to the acidic conditions caused by biological decomposition of the wood waste.  This 
ability to leach was increased by pulverizing slag by heavy vehicular traffic, which caused slag 
particles to have more surface area with greater availability to leach metals.       
 
2.2    Site Investigations 
Between November 1983 and June 1984, Ecology conducted surface water investigations by 
collecting storm water runoff samples at the Site.  The results showed that concentrations of 
metals exceeded federal and state marine water quality criteria.   The surface water runoff from 
the Site discharges to the Blair Waterway or to Lincoln Avenue ditch, which in turn discharges 
to the Blair Waterway.  The maximum concentrations of arsenic, copper, lead and zinc were 
10,000 microgram per liter (µg/L), 1,200 µg/L, 1,000 µg/L, and 3,500 µg/L respectively.  It was 
concluded that in all probability the use of slag for ballast was the major source of elevated 
metals concentrations.     
 
In 1993, a remedial investigation/feasibility study was performed by Kennedy/Jenks Consultants 
for the Port as an independent action in conformance with MTCA.  Approximately 250 soil and 
bark samples were collected and analyzed during the RI.  Results showed that elevated 
concentrations of arsenic, copper, lead, and zinc were detected in soil and bark samples.  The 
maximum detected concentrations of arsenic, copper, lead, and zinc in these samples were 1,740 
milligrams per kilogram (mg/Kg), 2,090 mg/Kg, 1.250 mg/Kg, and 3,690 mg/Kg respectively.  
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The metal concentrations decreased significantly at depths 2.5 feet below the ground surface.  
Soil sampling locations and results are available as Appendix 6.3.     
 
In addition, sediment samples were collected along the banks of the Lincoln Avenue ditch and 
the Blair Waterway.  Maximum concentrations of arsenic, copper, lead, and zinc were detected at 
411 mg/Kg, 262 mg/Kg, 200 mg/Kg, and 617 mg/Kg respectively.   
 
During the RI in 1992 and 1993, surface water runoff monitoring was conducted.  Surface runoff 
leaving the Site had maximum concentrations of arsenic, copper, lead, and zinc of 17,900 µg/L, 
4,100 µg/L, 2,100 µg/L, and 5050 µg/L respectively.  Results are available as Appendix 6.4.  
 
The RI also included three rounds of groundwater sampling from eight monitoring wells.  
Concentrations of metals were generally low and indicated that the groundwater was not a 
significant pathway of contamination migration.   
 
The RI concluded that migration of metals in the surface runoff was the most critical method of 
metals transport, and that leaching of the metals into the soil below 5 feet of ground surface or 
into the groundwater did not appear to have been a significant problem.  
 
The RI/FS identified that approximately 76,100 cubic yards of soil with metal concentrations 
which exceeded MTCA Method A cleanup levels of 200 mg/Kg for arsenic.  In addition, these 
soils contained significant concentrations of copper, lead, and zinc.  Also, approximately 
111,500 cubic yards of bark and surface material that may have also been contributing as source 
of contamination to surface water. 
 
2.1.1 Feasibility Study 
In October 1993, a feasibility study (FS) was completed by Kennedy/Jenks Consultants 
following the remedial investigation.  The FS screened a number of technologies to address the 
contamination present at the Site.  The screening process resulted in the following three potential 
alternatives including a no action alternative: 
 
Alternative 1:  No Action. 
 
Alternative 2:  Excavating/Complete Off-Site Disposal/Backfilling/Grading/Storm Water 
Controls/Groundwater Monitoring/Institutional Controls. 
 
Alternative 3:  Excavating/Partial Off-Site Disposal/Homogenizing/Grading/Asphalt Cap/Storm 
Water Controls/Groundwater Monitoring/Institutional Controls. 
 
The FS recommended the alternative 3 as the preferred alternative for the remediation.  Based on 
the findings of the RI/FS, the Port entered into a Consent Decree (CD No. 94 2 09922 7) with 
Ecology on September 16, 1994 for implementing the selected remedial alternative.   The Port 
also entered into a federal CD (Civil No. C93-5462) for the Commencement Bay 
Nearshore/Tideflats Superfund site, which addressed contamination in the adjacent waterways. 
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2.3    Remedial Activities 
Remedial actions were conducted at the Site from 1995 through 1998.  The Cleanup Action Plan 
(CAP) contained in the CD included the selected alternative 3 which included bark removal, 
installation of the storm water collection and treatment system, bank cutback, relocation of some 
of the contaminated material on the Site, off-Site disposal of some of the contaminated material, 
fill of the Lincoln Avenue ditch, construction of a low-permeable asphaltic concrete cap and 
monitoring of surface and groundwater.     
 
In early 1995, bark was removed from the Site.  Some of the material was disposed of at a 
permitted landfill facility and the remaining material was homogenized with the onsite soil, 
stabilized with concrete and evenly distributed throughout the Site, grading as necessary for the 
cap.  In addition, sediments along the side-slopes of the Blair Waterway were removed during 
the Blair Waterway widening project.  The preliminary storm water collection system was 
installed and the Site was regraded. 
 
In the summer of 1995, a two-foot deep section of the soil and slag was excavated along entire 
length of the Site and from the 150-foot strip along the side slopes of the Blair Waterway.  This 
excavated material was placed at center of the Site where it was later caped.  This work was 
conducted in preparation for a separate project involving expansion of the Blair Waterway and 
pier construction.  In the summer of 1997, the Lincoln Avenue ditch was filled and relocated, 
with flows routed to a concrete culvert. 
 
In the summer of 1998, the construction of the cap and storm water collection system began.   
Construction of the cap included 12 inches of aggregate base material (over the soil/bark 
subgrade), 4 inches of dense grade asphalt concrete (DGAC), a geotextile fabric, and 10 inches 
thickness of asphalt pavement.  Construction of the cap was completed in November 1998, 
containing the contaminated soils which remained on the Site, and preventing from contact with 
surface water.  
 
2.4    Cleanup Levels 
Cleanup levels for the Site were established in the Final Cleanup Action Plan, which was 
submitted to Ecology in 1993.  These cleanup levels (CULs) are available in the table below: 
 

Table 2:  Site Cleanup Levels 
 

Contaminant Groundwater Soil  
(µg/l) (mg/Kg) 

Arsenic 0.14² (10¹) 200ᵃ 
Copper 2.9³ (10¹) N/A 
Lead 8.5³ (10¹) 1000ᵃ 
Zinc 86³ N/A 

 
Key:      



Murray Pacific 2 
Second Periodic Review Report-Final  July 2019  
  Page 6 
 
 

 
 

Washington Department of Ecology 

1:  Practical Quantitaiton Limit (PQL) 
2:  National Toxics Rule 
3:  USEPA Water Quality Criteria – Marine Chronic 
a:  MTCA Method A Cleanup Levels – Industrial Soil per WAC 173-340-745 

 
Cleanup standards were developed for this Site based on MTCA, Chapter 173-340 WAC.  The 
use of Method A industrial soil cleanup standards per WAC 173-340-745 was justified for the 
following reasons: the Site cleanup may be defined as a routine cleanup per WAC 173-340-130; 
the Site is located in a heavy industrial area adjacent to other industrial properties; the Site is 
zoned for industrial use; and deed restrictions will limit the use of the Site to industrial activities 
in the future.  Since the groundwater is not a current and potential source of drinking water, 
groundwater cleanup levels were established based USEPA Water Quality Marine Chronic 
Criteria.   
 
2.5    Groundwater Monitoring and Cap Inspection 
The Port of Tacoma (Port) is conducting groundwater monitoring and cap maintenance as 
required by an Agreed Order or a Consent Decree with similar contaminants at five sites. To 
standardize the groundwater monitoring frequency and cap inspection amongst all these sites, the 
Department of Ecology (Ecology) and the Port of Tacoma entered into a Memorandum of 
Understanding (MOU) on September 1, 2011.  Per the MOU, the Port is required to conduct the 
cap inspection and groundwater monitoring at 30-month and 18-month frequencies respectively 
at Murray Pacific 2 Site. A copy of the MOU is included as Appendix 6.7. 
 
As required by the Final Cleanup Action Plan, semi-annual groundwater monitoring was being 
conducted at the Site from July 1998 July 2009 and every 18 months thereafter as per the 
requirements of MOU.  All the groundwater monitoring results are available as Appendix 6.6.  
Below is a brief discussion of monitoring results: 
 
Groundwater Monitoring: Wells MW-X, MW-Y, and MW-Z 

• Copper and zinc:  The dissolved concentrations have been below the laboratory detection 
limits (LDL) or below cleanup levels (2.9 µg/L and 86 µg/L respectively) in all of the 
monitoring wells for fifteen consecutive sampling events from July 1998 to January 
2007.  As a result, analyses for these metals were discontinued in February 2007 with 
Ecology’s approval. 

 
• Lead:  Dissolved lead concentration was either below the LDL or below cleanup level 

(8.5 µg/L) during six sampling events from July 1998 through July 2001.  Hence in 
August 1998, Ecology approved to eliminate the analysis for lead from the monitoring 
program. 

 
• Arsenic:  Analysis for dissolved arsenic is being continued because dissolved arsenic 

concentrations are being detected above cleanup level (5 µg/L) in monitoring well MW-
Y and below cleanup levels in monitoring well MW-X and MW-Z.  Since the last 
periodic review conducted in June 2014, three rounds of groundwater monitoring events 
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(February 2015, August 2016 and February 2018) have been completed at the Site.  The 
arsenic concentrations (6.5 µg/L to 10.2 µg/L) in monitoring well MW-Y continue to 
exceed its cleanup level of 5 µg/L during all three sampling events.  However, the results 
indicated no significant variation in the arsenic concentrations during these sampling 
events.  For the last three rounds (February 2015 through February 2018), the arsenic 
concentrations are below cleanup levels in monitoring wells MW-X (217 µg/L to 3 µg/L) 
and MW-Z (0.405 µg/L to 3.1 µg/L).  The groundwater monitoring is being conducted on 
18-months frequency and the next groundwater sampling will be conducted in August 
2019.        

 
Cap Inspection 

Cap inspections were conducted in accordance with the requirements of the Consent 
Decree (No. 94-2-099227) dated September 16, 1994 issued to the Port of Tacoma (Port) 
by Ecology.  However, the cap inspection frequency was updated in an MOU between 
Ecology and the Port issued on September 12, 2011.  As per the MOU, the cap is being 
inspected on a 30-month frequency at the Site.   
 
Since September 2011, a total of three rounds of cap inspections (February 2012, 
December 2014 and March 2017) have been conducted at the Site.  As per these cap 
inspection reports recommendations and cap maintenance, the Port sealed or resealed 
approximately 8,712 feet of cracks, repaired, replaced, or removed 111 concrete wheel 
stops in the intermodal yard and adjacent to the pier on the drive aisle (Photo 1, Appendix 
6.9).   
 
In addition, the Port resurfaced approximately 136,500 square-foot of the low 
permeability asphalt cap during 2016 through 2018 (Photo 2, Appendix 6.9).  The cap 
section consisting of 4 inches of dense grade asphalt concrete (DGAC) within which a 
geotextile fabric was placed to improve the long-term performance of the cap.  To 
provide suitable working surface for constructing the cap, a 4 to 12 inches of aggregate 
base was placed on the subgrade.  The cap was installed on top of the aggregate base, and 
the pavement section was constructed above this cap layer.  The pavement section in the 
container storage yard constructed consisted of 3.33 inches of Class B asphalt. Overlaid 
with an asphalt-impregnated fabric, then overlaid with two more lifts of Class E asphalt, 
for a total section thickness of 10 inches (Photo 3, Appendix 6.9).  The Port has also 
scheduled to resurface the cap in the drive aisle behind the Pier and address settlement 
around the trench drain in 2019.   
                                                                                                                                                                                                                                                                                            

2.6    Restrictive Covenant 
Following remediation, a Restrictive Covenant (RC) was recorded for the Site on August 24, 
1998.  The RC imposes the following limitations: 
 
Section 1:   The Site may be used only for Industrial uses as defined in and allowed under the 
City of Tacoma’s zoning Regulations codified in the Tacoma City in accordance with the RC. 
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Section 2:   Any activity on the Site that may interfere with or reduce the effectiveness of the 
Cleanup Action or operation, maintenance, or monitoring, or other activity required by the Order 
(or any Ecology-approved modification or amendment to the Order) is prohibited.  Any activity 
that would threaten the structural integrity of the cap is prohibited.  Any activity on the Site that 
would result in the release of a hazardous substance that was contained as a part of the Cleanup 
Action is prohibited.  It is understood that disturbance of the cap may be required in the future 
for installation of utilities or other activities associated with future industrial use of the Site.  Any 
damage to the cap resulting from removal of the wheel stop pins shall be immediately repaired.  
The Port shall obtain approval from Ecology prior to initiating any disturbance of the cap storm 
water drainage and/or monitoring system.  Ecology shall not deny approval if the Port can show 
(1) that no releases of hazardous materials will occur; (2) integrity of the cap and storm water 
drainage and monitoring systems will be restored to their original condition in a timely manner; 
and (3) that material will be handled and disposed of in accordance with State law. 
 
Section 3:   The owner of the Site must give written notice to the Department of Ecology, or to a 
successor agency, of the owner’s intent to convey any interest in the Site.  No conveyance of 
title, easement, lease or other interest in the Site shall be consummated by the owner without 
adequate and complete provision for the continued operation, maintenance and monitoring of the 
Cleanup Action. 
 
Section 4:  The owner shall allow authorized representatives of Ecology, or successor agency, 
the right to enter the Site at reasonable times for the purpose of evaluating compliance with the 
CAP and the Order, to take samples, to inspect Cleanup Actions conducted at the Site, and to 
inspect records that are related to the Cleanup Action 
       
Section 5:  The owner of the Site and owner’s assigns and successors in interest reserve the right 
under WAC 173-340-730 and WAC 173-340-440 to record as instrument which provides that 
this RC shall no longer limit the use of the Site or be of any further force or effect.  However, 
such an instrument may be recorded only with the consent of the Department of Ecology or a 
successor agency.  The Department of Ecology or a successor agency may consent to the 
recording of such an instrument only after public notice and comment.   
 
The RC is available as Appendix 6.8. 
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3.0   PERIODIC REVIEW 
 
3.1    Effectiveness of completed cleanup actions 
Based upon the Site visit conducted on April 3, 2019, the DGAC cover and the storm water 
collection system at the Site are in excellent condition except minor cracks at one location.  The 
Port is in the process of repairing these cracks as the weather permits. Nonetheless, the overall 
integrity of the cap seems to be in satisfactory condition.  The excavation and capping of the 
contaminated soils eliminated the risk of human and environmental exposure to the contaminated 
soils.  The cap will continue to prevent direct contact with contaminated soils, as well as prevent 
storm water from contacting or infiltrating the capped soils.  The asphalt cap and storm water 
collection system continues to be inspected and maintained by the Port.  A Photo Log is 
available as Appendix 6.9. 
 
The groundwater monitoring was being conducted on a semi-annual basis from July 1998 
through July 2007.  However, as per the requirements of the 2011 MOU, the groundwater 
sampling is being conducted at the Site on an 18-month schedule.  Since the lead, copper and 
zinc concentrations were consistently either below the laboratory detection limits or below 
cleanup levels, monitoring for these metals were discontinued in 2001 and 2007 respectively.  
Due to the consistent detection of arsenic and exceedance in monitoring well MW-Y, 
groundwater monitoring for arsenic will be continued at the Site.   
 
The RC for the Site was recorded and is in place.  This RC prohibits activities that will result in 
the release of contaminants contained as part of the cleanup without Ecology’s approval, and 
prohibits any use of the property that is inconsistent with the Covenant. 
 
3.2   New scientific information for individual hazardous substances for mixtures present at 
        the Site 
Cleanup levels at the Site were based on regulatory standards rather than calculated risk for 
chemicals and/or media.  These standards continue to be protective of site-specific conditions. 
 
3.3   New applicable state and federal laws for hazardous substances present at the Site 
The cleanup at the site was governed by Chapter 173-340 WAC (1996 ed.). WAC 173-340-
702(12) (c) [2001 ed.] provides that,  
 
“A release cleaned up under the cleanup levels determined in (a) or (b) of this subsection shall 
not be subject to further cleanup action due solely to subsequent amendments to the provision in 
this chapter on cleanup levels, unless the department determines, on a case-by-case basis, that the 
previous cleanup action is no longer sufficiently protective of human health and the 
environment.” 
 
The current MTCA Method A Industrial soil cleanup standard for arsenic has been reduced from 
200 mg/kg to 20 mg/kg since the final CD was issued.  Because contaminated soils at the Site 
have been capped, the modification to the MTCA cleanup standard does not represent an 
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increase in risk to human health or the environment.  Several of the state marine chronic surface 
water quality criteria have also changed since the Consent Decree was issued.  Values for lead 
and zinc have been reduced to 8.1 and 86 µg/L, respectively.  Overall, the changes to the original 
standards have not resulted in the need for additional remedial actions at the Site. 
 
3.4   Current and projected site use 
The Site is currently used for industrial purposes.  The Site currently leased to Hyudai Shippling 
Company, Ltd. (Hyundai) and is used as a container terminal, which involves the loading, 
unloading, and storage of containers (see Site Plan in Appendix 2).  The future Site use is likely 
to remain as a container terminal.  Hyundai has a 20 to 30-years lease with the Port, which began 
in 1998.  These uses are not likely to have a negative impact on the integrity of the Site cap. 
 
3.5   Availability and practicability of higher preference technologies 
The remedy implemented included containment of hazardous substances, and it continues to be 
protective of human health and the environment.  While higher preference cleanup technologies 
may be available, they are still not practicable at this Site. 
 
3.6   Availability of improved analytical techniques to evaluate compliance with cleanup 
        levels 
The analytical methods used at the time of the remedial action were capable of detection below 
MTCA Method A cleanup levels.  The presence of improved analytical techniques would not 
affect decisions or recommendations made for the Site. 
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4.0     CONCLUSIONS 
 

• The cleanup actions completed at the Site appear to be protective of human health and the 
environment. 

 
• Soil cleanup levels have not been met at the Site; however, under WAC 173-340-

740(6)(f), the cleanup action is determined to comply with cleanup standards since the 
long-term integrity of the containment system is ensured, and the requirements for 
containment technologies have been met.  

 
• The RC for the property is in place and will be effective in protecting public health and 

the environment from exposure to hazardous substances and protecting the integrity of 
the cleanup action.  
 

• Groundwater cleanup level for arsenic has not been met at the Site.  Groundwater 
monitoring has been conducted on a semi-annual basis at the Site since 1998.  However, 
as per the MOU, continued groundwater monitoring is being conducted on an 18-months 
frequency at the Site. 
 

• Continued cap inspection every 30-months and maintenance are required.  Cap 
maintenance appears to be adequate at this time. 

 
Based on this periodic review, Ecology has determined that the requirements of the RC are being 
met.  The cap is currently in satisfactory condition, and the conditions set forth in the RC are 
being followed and no additional remedial actions are required at the Site at this time.  It is the 
property owner’s responsibility to continue to inspect the site to ensure that the integrity of the 
cap is maintained and to continue groundwater monitoring. 
 
4,1   Next Review 
The next review for the site will be scheduled five years from the date of this periodic review.  In 
the event that additional cleanup actions or institutional controls are required, the next periodic 
review will be scheduled five years from the completion of those activities. 
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6.1   Vicinity Map 
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6.2 Site Plan 
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6.3:   1993 Remedial Investigation Soil Sampling Locations and Results 
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6.4   1992 and 1993 Remedial Investigation Storm/Surface Water Runoff Sampling Results 
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6.5   Remedial Investigation Groundwater Investigation Results 
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6.6   Long Term Groundwater Monitoring: Well Locations, Table of Results and Arsenic 
        Concentrations vs Time Graphs 
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6.7   Memorandum of Understanding 
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6.8         Environmental Covenant 
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6.9       Photo log 
 
Photo 1: Completed Cap Area Repairs in 2015 
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Photo 2:  Completed Cap Area Repairs from 2016 through 2018 
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Photo 3:  Asphalt Cap Pavement Section 
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Photo 4:  Part of the Cap Repaired Area from 2016 through 2018 and the Slot Drain –  
                From the West. 

 
 

Photo 5:  Container Storage Area, Asphalt/Concrete Cap and Repaired Cap Area (Asphalt 
                Resurfacing) – From the Southeast 
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Photo 6:   Container Storage Area, Asphalt Cap and Slot Drain – From the Northwest   
 

 
 

Photo 7:  Container Storage Area, Resurfaced Cap Area and Slot Drain – From the North 
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Photo 8:  Container Storage Area and the Cap – From the South 

 
 

Photo 9:  Groundwater Monitoring Well MW-Y 
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