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Five-Year Review Summary Form
 

SITE IDENTIFICATION 

Site name (from WasteLAN):  Tacoma Tar Pits 
EPA ID (from WasteLAN): WAD980723795 
Region: 10 State: WA City/County: Tacoma/Pierce 

SITE STATUS 

NPL status: Site is Part of NPL Site 

Remediation status (choose all that apply): �Under Construction 5 Operating �Complete 

Multiple OUs?* �YES 5NO Construction completion date:   7/26/1995 

Has site been put into reuse? 5YES �NO (Partial reuse) 

REVIEW STATUS 

Lead agency: : 5EPA �State �Tribe �Other Federal Agency 

Author name: Lee Marshall 
Author title:  Remedial Project Manager Author affiliation: U.S. EPA, Region 10 
Review period: 07/01/2003 to 9/15/2003 
Date(s) of site inspection: July 24, 2003 
Type of review: 
5Post-SARA �Pre-SARA �NPL-Removal only 

�Non-NPL Remedial Action Site  �NPL State/Tribe-lead 

�Regional Discretion 

Review number: : �1 (first) 52 (second) �3 (third) �Other (specify) 

Triggering action: 
�Actual RA On-site Construction at OU # �Actual RA Start at OU# NA 

�Construction Completion 5Previous Five-Year Review Report 

�Other (specify) 

Triggering action date (from WasteLAN): 09/1998 
Due date (five years after triggering action date): 09/2003 



Five-Year Review Summary Form, cont’d. 

Issues: 
1) Effectiveness of groundwater extraction and treatment system remains unproven. 
2) Benzene concentrations in offsite well TTP-14M (TTP-18M Area) are on an increasing 

trend. 
3) A small pavement failure has occurred in the road accessing the top of the stabilized 

waste pile. 
4) Vegetation is growing in surface water drainage channels. 

Recommendations and Follow-up Actions: 
1) 	 Effectiveness of the groundwater extraction and treatment system: Continue 

(a) operating and optimizing groundwater treatment/extraction system and 
(b) monitoring groundwater and hydraulic capture on quarterly basis. 

2) 	 Increasing benzene concentrations at well TTP-14M: Continue monitoring. 
Additional investigations and/or groundwater extraction should be initiated by 
6/30/04 if the increase in benzene concentrations continues. 

3) Pavement failure: Repair before the rainy season begins (e.g., November 2003). 
4) Vegetation is growing in the surface water drainage channels: Assess during the next 

annual inspection and follow-up with maintenance if needed. 

Protectiveness Statement(s): 
The remedy for the Tacoma Tar Pits site protects human health and the environment in 
the short term. Groundwater contaminated with benzene continues to extend offsite as 
identified in the previous five-year review report. Groundwater contamination does not 
currently present a threat to human health and the environment because shallow 
groundwater is not (1) used for any purpose in the vicinity of the site or (2) discharging 
into local surface water bodies (e.g., Puyallup River) where it could potentially impact 
ecological receptors. Operation and maintenance of the initial remedy components, plus 
continued operation and optimization of the groundwater extraction and treatment 
system for an undetermined period of time, will be required in order for the remedy to 
be protective in the long term. 

Other Comments: 
The groundwater extraction and treatment system has only been operating since late 
2002. As such, it is premature to come to a conclusion about the effectiveness of the 
system. Groundwater quality and hydraulic capture in the extraction areas need to be 
monitored closely and the system optimized as appropriate. 



Table of Contents
 

Acronyms and Abbreviations.................................................................................................. iii
 
Executive Summary .....................................................................................................................v
 
1. Introduction......................................................................................................................1-1
 
2. Site Chronology...............................................................................................................2-1 
  
3. Background ......................................................................................................................3-1
 

3.1	 Physical Characteristics......................................................................................3-1
 
3.2	 Land and Resource Use......................................................................................3-3
 
3.3	 History of Contamination ..................................................................................3-4
 
3.4	 Initial Response ...................................................................................................3-5
 
3.5	 Basis for Taking Action ......................................................................................3-5
 

4. Remedial Actions ............................................................................................................4-1
 
4.1 Remedy Selection ................................................................................................4-1
 
4.2 Remedy Implementation....................................................................................4-1
 
4.3 Operations and Maintenance ............................................................................4-9
 
4.4 Water Monitoring Program .............................................................................4-12
 
4.5 Remedy Costs ....................................................................................................4-14
 

5. Progress Since Last Review...........................................................................................5-1
 
5.1 1998 Five-Year Review Findings.......................................................................5-1
 
5.2 Actions Completed Since the 1998 Five-Year Review ...................................5-2
 
5.3 Recent Site Development ...................................................................................5-4
 

6. Five-Year Review Process ..............................................................................................6-1
 
6.1 Administrative Components .............................................................................6-1
 
6.2 Community Involvement...................................................................................6-1
 
6.3	 Supporting Documents ......................................................................................6-1
 
6.4	 Data Review.........................................................................................................6-1
 
6.5	 Review of Applicable and Relevant and Appropriate Requirements .........6-2
 
6.6	 Site Inspection......................................................................................................6-2
 
6.7	 Interviews.............................................................................................................6-2
 

7. Technical Assessment ....................................................................................................7-1
 
7.1	 Is the Remedy Functioning as Intended?.........................................................7-1
 
7.2	 Have the Assumptions on Which the Remedy was Based Changed?.........7-2
 
7.3	 Has Any Other Information Come to Light that Could Affect the
 

Remedy's Protectiveness? ..................................................................................7-4
 
8. Issues .................................................................................................................................8-1
 
9. Recommendations and Follow-up Actions ................................................................9-1
 
10. Protectiveness Statement .............................................................................................10-1
 
11. Next Review ...................................................................................................................11-1
 
12. References.......................................................................................................................12-1
 

i 



Appendices 

A Site Photos 
B Water Monitoring Program and Results 
C Public Notice 
D Supporting Documents 
E Site Visit Checklist 
F Interview Forms 

Figures 

3-1 Site Location...................................................................................................................3-7
 
3-2 Site Map..........................................................................................................................3-8
 
3-3 Current Site Use Map ...................................................................................................3-9
 

4-1 Remediation Areas......................................................................................................4-19
 
4-2 Treatment Plant and Extraction Well Locations.....................................................4-20
 
4-3 Process Flow Diagram For Treatment Plant ...........................................................4-21
 
4-4 Sand Aquifer Capture Zone ......................................................................................4-22
 

5-1 Extent of Benzene in the Sand Aquifer ......................................................................5-6
 
5-2 Benzene Trends in Interior Wells ...............................................................................5-7
 
5-3 Benzene Trends in TTP-3M Area Wells.....................................................................5-8
 
5-4 Benzene Trends in TTP-18M Area Wells...................................................................5-9
 

Tables 

2-1	 Site Chronology.............................................................................................................2-2
 

4-1 ROD Cleanup Levels ..................................................................................................4-15
 
4-2 Treatment Plan Influent and Effluent Data for Quarter Ending


    December 31, 2002...................................................................................................4-16
 
4-3 Inspection Frequency for Original Remedy Elements...........................................4-17
 
4-4 Estimated Annual O&M Costs..................................................................................4-18
 

8-1	 Issues Potentially Affecting the Remedy’s Current or Future Protectiveness .....8-2
 

9-1	 Recommendations/Follow-up Actions Regarding Issues Potentially
 
Affecting the Remedy’s Current or Future Protectiveness .....................................9-2
 

ii 



Acronyms and Abbreviations
 

ARAR Applicable or Relevant and Appropriate Requirement 

AWQC Ambient Water Quality Criteria 

BCIS U.S. Bureau of Citizenship and Immigration Services 

BMP Batch Mix Plant 

BNSF Burlington Northern Santa Fe Railroad 

BTEX benzene, toluene, ethylbenzene, and xylenes 

CBNT Commencement Bay Nearshore/Tideflats 

CERCLA Comprehensive Environmental Response, Compensation, and 
Liability Act 

CWA Clean Water Act 

DOF Dalton, Olmsted & Fuglevand, Inc. 

EPA U.S. Environmental Protection Agency 

Ecology Washington State Department of Ecology 

EHW Extremely Hazardous Waste 

ESD Explanation of Significant Difference 

GCL Geosynthetic Clay Liner 

gpm gallons per minute 

HDPE High-Density Polyethylene 

JS&S Joseph Simon & Sons 

MCL Maximum Contaminant Level 

MGP Manufactured Gas Plant 

MTCA Model Toxics Control Act 

NCP National Contingency Plan 

NPDES National Pollutant Discharge Elimination System 

NPL National Priorities List 

O&M Operation and Maintenance 

OU Operable Unit 

iii 



PAH Polynuclear Aromatic Hydrocarbon 

PCB Polychlorinated Biphenyl 

POTW Publicly Operated Treatment Works 

PSE Puget Sound Energy 

PRP Potentially Responsible Party 

PVC Polyvinyl Chloride 

RA Remedial Action 

RCRA Resource Conservation and Recovery Act 

RD Remedial Design 

RI/FS Remedial Investigation/Feasibility Study 

ROD Record of Decision 

SDWA Safe Drinking Water Act 

UPRR Union Pacific Railroad 

WNG Washington Natural Gas Company 

iv 



 

 

 

 

 

Executive Summary
 

This report presents the findings of the second five-year review performed for the 
Tacoma Tar Pits Operable Unit of the Commencement Bay Nearshore/Tideflats 
Superfund Site in Tacoma, Washington. The five-year review was conducted to 
determine if threats to human health and the environment are being addressed through 
implementation of the selected remedy. 

The five-year review was conducted in accordance with the U.S. Environmental 
Protection Agency (EPA) Comprehensive Five-Year Review Guidance (U.S. EPA, 2001) and 
included the following: 

•	 Review of site data to evaluate compliance with the performance standards specified 
by the Record of Decision (ROD). 

•	 A site inspection to confirm that the remedy is operating and being maintained 
consistent with the ROD and RD objectives. 

•	 Interviews with site stakeholders to obtain their appraisal of how the remedy is 
performing and to identify concerns or suggestions that EPA may not otherwise be 
aware of. 

•	 Review of federal and state regulations promulgated since the last five-year review 
that could affect the remedy's overall protectiveness with respect to performance 
standards specified in the ROD. 

The initial remedial action (RA) for the site was completed in 1995 and included 
stabilization and capping of contaminated soils and institutional controls. The possibility 
of a remedy component specific to groundwater was anticipated by the ROD in the 
event that the initial RA did not adequately control the migration of contaminated 
groundwater. The need for active groundwater remediation was identified in the 
previous five-year review completed in 1998. As a result, a groundwater extraction and 
treatment system was subsequently designed and became fully operational in late 2002. 

The results of this five-year review indicate that the remedy for the Tacoma Tar Pits site 
protects human health and the environment in the short-term. Groundwater 
contaminated with benzene continues to extend offsite, as identified in the previous five-
year review. Currently, groundwater contamination does not present a threat to human 
health and the environment because shallow groundwater is not (1) used for any 
purpose in the vicinity of the site or (2) discharging into local surface water bodies (e.g., 
Puyallup River) where it could potentially impact ecological receptors. Operation and 
maintenance of the initial remedy components, plus continued operation and 
optimization of the groundwater extraction and treatment system for an undetermined 
period of time, will be required in order for the remedy to be protective in the long term. 

The next five-year review will be completed by September 2008. 
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1. Introduction
 

The U.S. Environmental Projection Agency (EPA) has conducted a five-year review 
addressing the effectiveness of the remedial actions (RAs) that have been completed for, 
and are in progress at, the Tacoma Tar Pits site. The Tacoma Tar Pits site is Operable 
Unit (OU) 23 of the Commencement Bay Nearshore/Tideflats Superfund Site in Tacoma, 
Washington. The EPA site ID No. for the Tacoma Tar Pits site is WAD980723795. The 
Tacoma Tar Pits site has been treated as a separate site throughout the overall remedial 
process for the Commencement Bay Nearshore/Tideflats Superfund Site. Therefore, a 
separate five-year report has been prepared for this OU. The five-year review was 
conducted in accordance with § 121 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and the National Contingency Plan (NCP), 
40 CFR § 300.430(f)(4)(ii). 

The five-year review is required by CERCLA and the NCP because hazardous 
substances, pollutants, or contaminants remain at the site above levels that allow for 
unlimited use and unrestricted exposure. The purpose of this five-year review is to 
assess if the completed and ongoing RAs are protective of human health and the 
environment and are functioning as designed. 

This is the second five-year review for the Tacoma Tar Pits site. The first five-year 
review report was completed on September 27, 1998. 

This five-year review was conducted by EPA Region 10 staff with the assistance of 
CH2M HILL under EPA Contract No. 69-W-98-228. 
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2. Site Chronology
 

Table 2-1 summarizes the chronology of the events for the Tacoma Tar Pits site. 

TABLE 2-1 
Site Chronology 
Tacoma Tar Pits Site, Tacoma, WA 

Activity/Event Date 

Coal gasification plant operating at the sitea 1924 to 1956 

Meat packing plant operating at the siteb Early 1900s to 
1980s (?) 

Coal gasification plant facilities dismantled 1965 to 1966 

Metal recycling company operating at the sitec 1967 to present 

An evaluation of the Commencement Bay Nearshore/Tideflats (CBNT) area by EPA 
and a site inspection by the Washington State Department of Ecology (Ecology) 
identifies oil runoff and waste ponds 

1981 

EPA Field Investigation Team performs a Potential Hazardous Waste Preliminary 
Assessment 

1981 

CBNT site placed on the National Priorities List (NPL); the Tacoma Tar Pits site is an 
operable unit of the CBNT site 

09/08/1983 

A group of potentially responsible parties (PRPs) conduct a preliminary investigation 1983 

EPA contractor prepares a Remedial Investigation/Feasibility Study (RI/FS) work plan 1983 

EPA contractor initiates a RI 1984 

PRPs agree to conduct a RI/FS 1984 

RI/FS and risk assessment completed by the PRPs 1987 

EPA issues a Record of Decision (ROD) for the site calling for excavation and 
stabilization of site wastes 

12/30/1987 

Administrative Order (EPA Docket No. 1088-09-35-106) issued by EPA to Washington 
Natural Gas Company (WNG) and Joseph Simon & Sons (JS&S) for implementation of 
response actions at the Tacoma Tar Pits site, including treatability studies, remedial 
design (RD), and remedial action (RA)d 

09/1988 

WNG contractors complete post-RI "extent of contamination" study and bench- and 
pilot-scale treatability studies 

1988 to 1991 

Consent Decree (No. C89-155TB) between EPA and WNG provides for WNG to take 
responsibility for the RD and implement the RAe 

10/1991 

EPA issues an Explanation of Significant Difference (ESD) reflecting an expansion of 
the remediation area and volume of material compared to what the 1987 ROD had 
anticipated 

11/01/1991 

WNG contractors conducts a multiphase RD (some RD work overlaps with the RA 
initiated in 1992 as described below) 

1991 to 1994 
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TABLE 2-1 
Site Chronology 
Tacoma Tar Pits Site, Tacoma, WA 

Activity/Event Date 

RA activities initiated 05/1992 

EPA issues a second ESD addressing remedy revisions triggered by field conditions 05/09/1995 
encountered during remediation (the ESD addressed modifications to treatability mixes, 
covers, schedule, and an increase in the volume of waste material to be excavated and 
treated) 

RA substantially complete 12/1994 

Final RA inspection 07/26/1995 

Post-RA water quality monitoring and operation/maintenance activities 1995 to present 

EPA issues the first five-year review report 09/27/1998 

EPA directs Puget Sound Energy (PSE) to design and install a groundwater extraction 10/02/1998 
and treatment system to address benzene concentrations in groundwater that continue 
to exceed the ROD cleanup criteriaf 

PSE prepares conceptual and final designs for a groundwater extraction and treatment 2000 to 2001 
system to be installed at the south and northwest sides of the site 

PSE constructs and tests the groundwater extraction and treatment system 2001 to 2002 

Groundwater extraction and treatment system operational 09/2002 

EPA issues the second five-year review report (this document) 09/2003 
aOperators included Washington Gas and Electric Company and WNG. 
bOperators included Carstens Packing and Hygrade. 
cOperated by JS&S. 
dAmendments to this Administrative Order were issued by EPA in October 1998, December 1988, and June 
1989. 
eThe 1991 Consent Decree included a document titled Framework for Remediation (Dalton, Olmsted & 
Fuglevand, Inc. [DOF], 1991) that formed the basis for the Statement of Work that WNG was required to 
implement. The document outlined the performance criteria and other information used to prepare and 
implement the RD. 
fPSE was created in February 1997 through a merger of Washington Energy Company (parent of WNG) and 
Puget Sound Power & Light Company. The implementation of a groundwater extraction and treatment system 
was specifically anticipated by the 1987 ROD in the event that groundwater cleanup levels were not achieved at 
the site boundary within 2 years after completion of the RA. 

2-2 



3. Background
 

Section 3 presents a brief overview of the Tacoma Tar Pits site including a physical 
description, discovery and contamination history, and investigations leading up to the 
remedy selection. Information related to selection and implementation of the remedy, 
including subsequent operations and maintenance, is provided in Section 4. Information 
related to the current remedy functionality and overall protectiveness is addressed in 
Sections 7 and 10, respectively. 

3.1 Physical Characteristics 
This section describes the Tacoma Tar Pits site's physical characteristics including 
geographic information and a description of the hydrogeologic and hydrologic 
conditions at the site. 

3.1.1 Site Location 
The Tacoma Tar Pits site is an OU of the Commencement Bay-Nearshore/Tideflats 
Superfund site in Tacoma, Washington. The site is located within the Tacoma Tideflats 
industrial area near Commencement Bay. Specifically the site is located between the 
Puyallup River and the Thea Foss Waterway, approximately three-quarters of a mile 
north of Interstate 5 (see Figure 3-1). The site comprises approximately 52 acres and is 
bounded by the Union Pacific and Burlington Northern/Santa Fe (BNSF) railroad tracks 
on the northeast and southwest, respectively; the site of a former meat packing plant on 
the north; and a natural gas regulating station and cardlock service station on the 
southeast. 

An active metal recycling business (Joseph Simon & Sons or JS&S) currently occupies 
approximately 9 acres of the southeast area of the site. The remainder of the site is 
occupied by an engineered and covered waste pile containing stabilized soils and wastes 
from the RA, two lined detention ponds, and light industrial buildings. Figure 3-2 shows 
these onsite buildings and features. 

3.1.2 Hydrogeology 
The Tacoma Tar Pits site is located in the Puyallup River delta. The site is underlain by a 
layered sequence of unconsolidated silts and sands. Of these materials, the upper several 
feet represents hydraulic fill material from past dredging of nearby waterways. With the 
exception of the 30- to 40-foot-high waste pile that holds stabilized waste material 
excavated from the site during the RA, the onsite topographic relief is nearly flat. 

The Fill Aquifer is the uppermost aquifer at the site and consists predominantly of 
hydraulic fill materials placed during historical dredging of nearby waterways. The Fill 
Aquifer is typically just a few feet thick. Fine-grained native deltaic deposits are present 
below the Fill Aquifer and act as an aquitard that separates the Fill Aquifer from the 
lower Sand Aquifer. The Sand Aquifer consists of native fine- to medium-grained sand 
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and is typically in the range of 5 to 10 feet thick. The Sand Aquifer is underlain by a 
discontinuous fine-grained unit known as the Lower Aquitard. The Lower Aquitard is 
underlain by the Lower Aquifer. The Lower Aquifer is composed of interbedded sand 
and sand with gravel with discontinuous zones of silt, clay, and silty sand. 

Groundwater occurs several feet below ground surface at the Tacoma Tar Pits site. The 
groundwater levels at the site vary in response to the tidal action in Commencement Bay 
and adjacent waterways. In addition, groundwater levels vary seasonally. Groundwater 
levels are highest in the wet winter months and lowest in the drier summer months. 
Groundwater flow directions vary depending on location, season, and tide stage. In 
general however, groundwater typically flows east (northwest and central potions of the 
site) and south (southeast portion of the site). A groundwater extraction system installed 
at the site in 2002 provides localized control over groundwater flow (see Section 4 for 
additional discussion on the groundwater extraction system). 

A deep aquifer (greater than 400 feet deep) is know to exist below the site. Previous 
studies conducted at the site indicate that upward vertical hydraulic gradients between 
the deeper and above-referenced shallow aquifers inhibit downward migration of 
contaminants from the shallow aquifers to the deep aquifer. 

3.1.3 Surface Water Hydrology 
Two stormwater drainage systems were installed as part of the remedial activities at the 
Tacoma Tar Pits site. One system drains the waste pile and surrounding areas and the 
other drains the JS&S metal recycling facility. These systems consist of a series of 
collection facilities, which ultimately route water through detention basins and into a 
ditch that parallels the BNSF rail tracks on the southwest side of the site (see "Burlington 
Northern Ditch" on Figure 3-2). Restricting orifices and detention basins were installed 
during the RA to manage stormwater discharge to offsite areas. The detention basins 
were designed to handle a 25-year return period storm. Additional details regarding the 
two stormwater systems are provided below. 

Waste Pile Drainage System 
The waste pile drainage system collects stormwater originating from the covered 
stabilized waste pile. Drainage from the pile is collected by box culverts placed at the toe 
of the pile slopes. The bottoms of the box culverts are sloped to direct stormwater flow 
to Detention Basin No. 1 via a buried culvert (north side) and asphalt-lined ditch (south 
side). Water that collects in Detention Basin No. 1 (see Figure 3-2) flows into the 
Burlington Northern ditch via a control manhole equipped with a restricting orifice 
(maximum 0.5 cubic feet per second). 

Metal Recycling Drainage System 
The metal recycling drainage system is separate from the waste pile drainage system. It 
was installed specifically to accommodate stormwater runoff from the JS&S metal 
recycling facility. The system consists of a series of catch basins and buried pipes that 
direct flow to a control manhole located near the southeast corner of detention basin 
No. 2 (see Figure 3-2). The flow is controlled by a restricting orifice (maximum 1.0 cubic 
feet per second) and ultimately directed into the Burlington Northern ditch. 
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Stormwater Treatment and Discharge 
In August 1992, a National Pollutant Discharge Elimination System (NPDES) 
Construction Stormwater Substantive Requirements permit for offsite discharge of 
construction-related stormwater collected during remedial construction activities was 
issued by Ecology. A temporary treatment plant was constructed and operated to treat 
stormwater runoff during the RA time-frame. Testing of the plant occurred in March 
1993 and the first discharge of treated water occurred in June after approval was 
received from the City of Tacoma. For most of the remedial construction period, water 
was treated in batches and stored in a detention basin or modular tank. Water was 
discharged to the Burlington Northern ditch after an analysis of a sample of the treated 
water indicated that the permit discharge limits had been met. 

In August 1994 when the RA construction activities were nearly complete, EPA 
approved direct discharge of treated construction-related water to the Burlington 
Northern ditch. This change was made based on operational experience and the reduced 
strength of the water being treated (water was generally from paved or covered areas 
that had been remediated). 

Direct discharge of stormwater from the detention ponds to the Burlington Northern 
ditch has continued to the present. Stormwater collected from the JS&S site is currently 
treated by an oil/water separator before being discharged through Detention Basin 
No. 2. Stormwater runoff from the paved surfaces outside of the JS&S area is not treated 
and is discharged to the Burlington Northern ditch through Detention Basin No. 1. 
Surface water samples, representing water discharged through both detention basins, 
are collected quarterly from the Burlington Northern ditch by PSE (see Section 4.4.1). 

3.2 Land and Resource Use 
The Tacoma Tar Pits site and surrounding area is located within the city limits of 
Tacoma, Washington, in the industrialized tideflats area where the Puyallup River 
discharges into Commencement Bay on Puget Sound. The site and adjacent properties 
are zoned as "PMI - Port Maritime Industrial." Other zoning in the immediate area 
includes "M2 - Heavy Industrial" and various shoreline zoning designations (e.g., 
properties adjacent to the Puyallup River and Thea Foss Waterway. 

The Tacoma Tar Pits site is currently occupied by the businesses or features listed below. 
Figure 3-3 shows their locations. 

•	 JS&S metal recycling business—JS&S operates a metal recycling business on 
approximately 9 acres in the southeast portion of the site. 

•	 Former Hygrade meat packing plant—A former meat packing plant operated by 
Hygrade was present in the northwestern portion of the property until the late 
1990s. The plant was demolished several years ago and the site was vacant until 
recently. In mid-2003, work began on a U.S. Bureau of Citizenship and Immigration 
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Services (BCIS)1 detention facility. Additional information on this facility is provided 
in Section 5.3. 

•	 KML Corporation—KML Corporation occupies a structure at the north end of the 
site in an area that did not require remediation. The structure fronts to St. Paul 
Avenue. 

•	 BNSF and Union Pacific Railroad (UPRR) rail lines—BNSF and UPRR operate rail 
tracks and facilities on the southwest and northeast sides of the site, respectively. 

•	 Cardlock fueling station—A cardlock fueling station is present east of River Street at 
the extreme southeast end of the site. 

•	 PSE natural gas regulating station—PSE operates a small natural gas regulating 
station in the southeast end of the site. 

•	 Groundwater treatment plant—A small groundwater treatment plant is located 
immediately northwest of Detention Basin No. 1 (groundwater extraction and 
treatment operations are discussed in Section 4). 

•	 Stabilized waste pile and stormwater drainage features—A 30- to 40-foot-high waste 
pile with a footprint of approximately 8 acres is located in the center of the site. The 
pile contains waste that was chemically and physically stabilized during the RA. The 
pile is covered with synthetic and vegetative covers to minimize infiltration. 
Stormwater features include various ditches and culverts that drain into detention 
basins Nos. 1 and 2. Each of these detention basis are approximately 1 acre in size. 

Shallow groundwater in the vicinity of the site is not used for drinking water purposes 
and it is unlikely that wells will be installed in the future because of the industrial nature 
of the area and the availability of municipal water. The deep aquifer (deeper than 
400 feet) addressed in Section 3.1.2 is tapped by a well on the former Hygrade property. 
Groundwater from this well is tested annually and does not indicate the presence of 
contamination. As discussed in Section 3.1.2, upward hydraulic vertical gradients 
between this deep aquifer and the shallow aquifers at the site inhibit downward 
migration of contaminants. 

3.3 History of Contamination 
Imported or dredge fills were placed in the vicinity of the site in the early 1900s to 
provide foundation support for structures associated with a meat packing plant, a bulk 
fuel storage facility, and railroad tracks. Starting in 1924, a manufactured coal 
gasification plant (manufactured gas plant [MGP]) operated on the eastern portion of the 
site. The MGP operated on the site through 1956 and the facilities were demolished in 
1966. Waste materials remaining onsite from MGP operations included waste materials 
such as coal ash, coal tar liquor, and coal tar solids and semisolids. These waste material 
were either buried at shallow depths or disposed of in onsite ponds. 

1 BCIS, formerly known as the U.S. Immigration and Naturalization Service or INS, became part of the U.S. Department 
of Homeland Security in March 2003. 
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Starting in 1967, the site was used for metal recycling operations by JS&S. As part of 
construction and operation of the metal recycling facilities, a variety of new fills were 
placed in a generally southerly and westerly direction. The fill materials included metal 
debris, soil, and shredded car interiors ("auto fluff"). During the early operational history 
of the recycling facility, metals predominantly from automobiles and electrical 
transformers were recycled. Recycling of transformers led to the release of oils 
containing polychlorinated biphenyls (PCBs). The auto fluff used as fill also contained 
PCBs as well as heavy metals. The metal recycling operations are still ongoing at the site, 
but auto fluff and other materials containing PCBs are no longer being recycled or 
handled at the site. 

3.4 Initial Response 
EPA analyzed aerial photographs in 1981 as part of an overall evaluation of the 
Commencement Bay-Tideflats area. This analysis indicated the presence of ponds at the 
Tacoma Tar Pits site that potentially contained waste materials from the MGP. Also in 
1981, Ecology conducted a site inspection and noted oil runoff into one of the onsite 
ponds and the presence of auto fluff in onsite fills. 

As a follow-up to the work completed by EPA and Ecology in 1981, an EPA Field 
Investigation Team conducted a perimeter inspection of the Tacoma Tar Pits site. Based 
on information collected during the inspection and other background data, a Potential 
Hazardous Waste Preliminary Assessment concluded that the site represented a 
potential hazard to the environment through contamination of surface water. 

At the request of EPA, the property owners (Burlington Northern Railroad Company; 
JS&S, Inc.; and the Hygrade Food Products Corporation) conducted a preliminary 
investigation. A draft report was issued in May 1983. The reported indicated that tar (a 
by-product of the coal gasification process), PCBs, and lead were present on the site. 

An EPA contractor mobilized to the site in September 1984 to begin an RI. Subsequent to 
initiation of the RI field work, EPA reached agreement with the Potentially Responsible 
Parties (PRPs) allowing them to conduct their own RI/FS. Four companies joined in 
commissioning the RI/FS: WNG, JS&S, Hygrade Food Products Corporation, and 
Burlington Northern Railroad Company. These companies selected Applied 
Geotechnology Inc. to complete the RI. Applied Geotechnology mobilized to the site and 
commenced field operations in November 1984. The PRP group later contracted with the 
Envirosphere Company (later known as Ebasco and Foster Wheeler Environmental 
Corporation due to mergers/acquisitions) to complete a FS and Risk Assessment. 

3.5 Basis for Taking Action 
The results of the RI/FS indicated that soil and groundwater at the site were 
contaminated with organic and inorganic contaminants related to the onsite coal 
gasification wastes, auto fluff, and oil released from the electrical transformers recycled 
at the site. The primary contaminants present in soil, groundwater, and surface water at 
the site included metals, polynuclear aromatic hydrocarbons (PAHs), PCBs, and various 
volatile organic compounds including benzene. 
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A Risk Assessment was performed that considered the risk to onsite workers because 
the Tacoma Tar Pits site is located in a heavily industrialized area. Three organic 
constituents and one trace metal were selected as indicator chemicals representing the 
overall level of site contamination. Avian receptors were also considered because of an 
avian population that occasionally uses the ponds at the site. Maximum allowable 
concentrations for onsite soils, groundwater, and surface water were calculated as part 
of the Risk Assessment. 

A ROD was issued for the Tacoma Tar Pits site in December 1987. The selected remedy 
called for excavation and stabilization of approximately 45,000 cubic yards of materials, 
including onsite wastes and the most severely contaminated soils, and placement of the 
stabilized material in an engineered waste pile covered by a low permeability cap. The 
remedy also called for surface water controls to (1) manage stormwater runoff from the 
waste pile and metal recycling operation and (2) limit infiltration of surface water into 
the subsurface. The remedy is discussed further in Section 4. 

3-6 



 

182462.FR.01_E082003002SEA • 3-1 Site Location.ai • 8/13/03 • dk 

Source: Topo , 2000, National Geographic Holdings, Inc. 

Figure from Dalton, Olmsted & Fuglevand, Inc., 2003. 

Figure 3-1 
Site Location 

Project Site 



182462.FR.01_E082003002SEA • 3-2 Site Map.ai • 8/13/03 • dk 

Figure from Dalton, Olmsted & Fuglevand, Inc., 1995. 

Figure 3-2 
Site Map 

Former Hygrade 
Plant Area 



onnootteDetttteen
ooNoooo 1

et tiootttDDD tDDDDD ttteeeDDDDDDettteee tDeeDDDDDDD
NNNNoooB s nnnnnnn oaa

EAST   1
8TH  S

T. S
T
E
W

A
R

T
 S

T
R

E
E
T

AVE
NUE 

O
L
Y
M

P
IC

 S
T
R

E
E
T
 

LINCOLN 
ST. PAUL AVENUE 

B
R

ID
G

E
 

A
V
E
N

U
E
 

P
O

R
T
L
A

N
D

 

BURLINGTON NORTHERN (N.P.R.Y.) 

BURLINGTON NORTHERN (N.P.R.Y.) 

PO
RTLAND           AVENUE 

R
IV

E
R

  
  
  
  
  
S

T
R

E
E

T
 

CLEVELAND 

EAST 15TH STREET 

E
A

S
T

 "J
" S

T
R

E
E

T
 

EAST 19TH STREET 

EAST 21ST STREET 

EAST 18TH STREET 

N 

KM
L Corporation 

182462.FR.01_E082003002SEA • 3-3 Current Site Use Map.ai • 8/13/03 • dk 

Hygrade 
Former 

UPRR 
Meat Packing Rail Line 
Plant 

Cardlock 
Fuel Station 

Stabilized 
Waste 
Pile J&SS 

Site 

PS&E 
Natural Gas 
Regulatory 
Facility 

DetentionDetenDeDDDDeeeeetteennntttttiionnDDDetteeeennnnnnntntttttttion 
Basin No. 1111 

DD teenntt nDetentDDDDDDDeetentteteteentioneeeeenennnnnnnnnnnnntttttt ooonnnnn 
Basin No. 2BBBBBBBBBBBBaaaaaaaasassssssiisiiininnnnnnn NNNNNNNNoooooooo. 222 
DDD
BBBBBBBBBaBaaaaaasssssiinnnn NNNNNooooooooo.. 222 BBBBassii NNNo

July 18, 2003 8:49 AM 

SCALE 1 : 5,196 

500 0 500 

FEET 

1,000 1,500 

Figure 3-3 
Current Site Use Map 



 

 

 

 

 

 

 

4. Remedial Actions
 

Section 4 addresses implementation of the remedy at the Tacoma Tar Pits site, beginning 
with a summary of the ROD and continuing through all RAs conducted to date. 

4.1 Remedy Selection 
A ROD was issued for the Tacoma Tar Pits site in December 1987. The selected remedy 
called for the following: 

•	 Excavation and treatment of contaminated soils characterized as Extremely 
Hazardous Wastes (EHW) due to a total PAH content exceeding 1 percent (based on 
State of Washington Dangerous Waste Regulations, WAC 173-303-100). 

•	 Excavation and stabilization of all surface soils (less than 3 feet deep) containing 
contaminants that exceed a 1 x 10-6 lifetime cancer risk level. 

•	 Capping of the stabilized materials with a low permeability cover system to reduce 
surface water infiltration and human exposure. 

•	 Reduction of surface water transport of contaminants by channeling and managing 
surface water run-on and run-off. 

•	 Removal and treatment of ponded water to achieve cleanup goals. 

•	 Provisions for institutional controls to assure integrity of the waste pile cap and 
prevent future use of onsite groundwater. 

•	 Provisions for post-RA groundwater monitoring to evaluate the effectiveness of the 
RA with respect to groundwater quality and to evaluate the need for groundwater 
extraction and treatment in the event that groundwater quality goals are not 
achieved by soil excavation, stabilization, and capping. 

The ROD identified cleanup levels for soil, groundwater, and surface water based on the 
results of the Risk Assessment. These cleanup levels are presented by media in Table 4-1. 

4.2 Remedy Implementation 
This section addresses implementation of the remedy. A summary of the original RD 
and RA activities, largely completed in the early- to mid-1990s, are provided under 
Sections 4.2.1 and 4.2.2, respectively. Section 4.2.3 addresses a groundwater extraction 
and treatment system that became operational in 2002. 
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4.2.1 Design 
Post-RI/FS Work Activities Affecting the Design 
After release of the ROD, EPA issued an Administrative Order (EPA Docket No. 1088­
09-35-106) to WNG and JS&S in September 1988 for implementation of certain response 
actions at the Tacoma Tar Pits site. The Administrative Order required the PRPs to 
conduct treatability studies to support a RD/RA. Amendments to the order, largely 
associated with schedule modifications and the requirement to conduct post-RI "extent 
of contamination studies," were issued by EPA in October and December 1988 and June 
1989. 

During 1988 and 1989, schedule and cost allocation issues arose between EPA, the PRPs 
named in the Administrative Order (WNG and JS&S), and other PRPs who were not 
covered by the order. Settlement discussions were conducted. The issues were 
ultimately resolved and EPA entered into a Consent Decree (No. C89-155TB) with WNG 
in October 1991. Among other provisions, the Consent Decree provided for WNG to be 
responsible for implementing the RD/RA. 

As part of settlement discussions between EPA and WNG, a document titled Framework 
for Remediation (DOF, 1991) was prepared. Along with the ROD, this document formed 
the basis for the Statement of Work that was attached to the October 1991 Consent 
Decree. The Statement of Work contained the performance criteria and other 
information guiding the preparation and implementation of the RD. 

The Framework for Remediation and the Statement of Work included as part of the 
Consent Decree, required that a number of significant but not fundamental changes be 
made to the remedy identified in the original ROD. These changes were documented in 
an ESD document prepared by EPA in November 1991. The changes included an 
increase in the volume of material to be excavated and stabilized to approximately 
79,000 cubic yards (from the original estimate of 45,000 cubic yards) and an expansion of 
the remediation area. The October 1991 ESD added more specificity to the remedy 
requirements by providing area- and contaminant-specific criteria for excavation and 
treatment of waste materials. The October 1991 ESD outlined the remedy approaches for 
specific areas and contaminants as follows (see Figure 4-1 for location of the site areas 
referenced below): 

•	 Ponds and Tar Pit/Boil Areas—Soils, sediments, and tarry materials to be excavated 
to a depth of 3 feet. 

•	 Fluff Area—Fluff (auto fluff) to be excavated to a depth of 3 feet. 

•	 Operating Area West—Soils exceeding the ROD criteria in Operating Area West of 
the JS&S metal recycling facility to be excavated to a depth of 3 feet. 

•	 Peripheral Areas (adjacent to site boundaries; divided into subareas A, B, C, and 
D)—Surface soils and soils within a depth of 3 feet not to exceed the ROD criteria 
based on the geometric mean for lead and arithmetic average for PCBs, ROD-PAHs, 
and benzene. The maximum concentration (of ROD parameters) was not to exceed 
two times the Method A Soil Cleanup Levels for Industrial Soil as listed in WAC 173­
340-745(2)(a)(i) of the Washington State Model Toxics Control Act (MTCA) 
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regulation in place at the time. The maximum Peripheral Area concentrations
 
identified by the ESD are listed below:
 

− Lead - 2,000 mg/kg
 
− ROD-PAHs - 40 mg/kg
 
− PCBs - 20 mg/kg
 
− Benzene - 1 mg/kg
 

•	 Operating Area East (also identified as Area C in the Statement of Work)—Soils 
exceeding the hot spot soil criteria described in the Framework for Remediation to be 
excavated to a depth of 3 feet. Hot spots were defined as soils exceeding the 
following concentrations: 

− Lead - 4,000 mg/kg
 
− ROD-PAHs - 50 mg/kg
 
− PCBs - 50 mg/kg
 

A hot spot action level for benzene was not developed for Operating Area East 
because benzene was not detected during the extent of contamination field study. 

•	 Excavation of EHW—For all areas of the site, including soil depths greater than 3 
feet, the requirement to excavate any material designated as EHW was not modified 
by the ESD. The target of the EHW criterion was tarry materials from the historic 
coal gasification plant. EHW was defined as materials that included more than 1 
percent total 4-, 5-, and 6-ringed PAHs based on Washington State Dangerous Waste 
Regulations (WAC 173-303-102). 

Design Process 
The RD was initiated in 1991 using the above-referenced Statement of Work and 
Framework for Remediation as the basis for design. The design packages generally 
include the following: 

•	 Package 1, completed in 1992—Addressed excavation and stabilization of non-tarry 
materials, excavation (but not stabilization) of tarry materials and auto fluff, and 
Detention Basin No. 1. 

•	 Package 2, completed in 1993—Addressed the balance of remedial activities not 
addressed in Package 1, including stabilization of tarry materials and auto fluff, 
Detention Basin No. 2, onsite pavement, and the waste pile cover and drainage 
system. 

During execution of the RA, several significant but not fundamental changes were made 
to the design based on the actual field conditions encountered. A second ESD was issued 
in May 1995 to address post-RD modifications to the treatability mixes, covers, and 
project schedule; the increase of the excavation volume to approximately 185,000 cubic 
yards; and related changes to the overall remediation cost estimate. 

4.2.2 Initial Remedial Action 
The major components of the RA are described below. 
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Excavation 
The RA included excavation of soil, auto fluff, and tarry materials containing ROD 
indicator contaminants above cleanup levels. Within the area of the site designated for 
capping as identified in the ROD, all materials within 3 feet of the ground surface were 
excavated. Excavation depths varied in other areas in accordance with the applicable 
criteria. For example, hot spots were excavated from depths of 0.5 feet to 3 feet in the 
JS&S Operating Area and Peripheral Areas (Figure 4-1). In some areas where potential 
EHW was encountered, excavation extended below a depth of 3 feet. 

To facilitate excavation of the North and South Ponds, sheet piling was installed around 
each pond. The sheet piles provided a contained area to accomplish the excavations and, 
in the case of the North Pond, provided temporary storage for excavated tarry materials 
from the South Pond and other areas of the site. 

Excavations were generally backfilled to design grades using clean imported fill 
material. 

Screening and Stockpiling 
As material was excavated, it was stockpiled to facilitate further characterization for 
benzene and moisture content to determine stabilization requirements. Oversize debris 
(wire, metal, concrete, wood, etc.) was encountered beneath much of the site. This 
material was screened or manually removed prior to treatment of the materials. The 
oversize material was stored in separate stockpiles. 

Stabilization and Placement of Excavated Materials 
According to the ROD, an estimated 45,000 cubic yards of material was to be excavated 
and stabilized at the site. This estimate assumed that not all soil in the area designated 
for capping would require excavation. Further, this estimate did not account for 
additional contaminated materials encountered in the Peripheral or JS&S Operating 
Areas. As part of design, the volume was increased to an estimated 79,000 cubic yards 
based on sampling completed after the ROD was issued. The need to excavate and 
process this additional volume was addressed by the November 1991 ESD, which is 
discussed in Section 4.2.1. 

A total of 185,170 cubic yards of non-tarry soil, tarry material, and auto fluff were 
ultimately excavated and stabilized during the remediation. The additional volume of 
material that was excavated and processed was primarily due to the expansion of hot 
spot excavations (e.g., Burlington Northern ditch) and the fact that more EHW tarry 
material was ultimately identified than originally anticipated. In addition to the 
185,170 cubic yards of material stabilized, an additional 14,870 tons (11,336 and 
3,530 tons of hazardous and nonhazardous, respectively) of oversize debris and residual 
soil was generated during the RA contractor's final demobilization efforts. 

Excavated materials were stabilized using either a pug mill or a custom designed and 
built batch mix plant (BMP) equipped with a Nikko high intensity mixer. The pug mill 
was used to stabilize non-tarry auto fluff and non-tarry soil excavated through June 
1993. The material was stabilized using a 7.5 to 10 percent Portland cement mix to 
produce a roller compactable material (the cement mix ratio varied depending on the 
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moisture content of the material). After mixing, the material was transported, spread, 
and compacted in the waste pile footprint. 

Tarry materials were stabilized in the BMP using a mixture of Portland cement and the 
proprietary ingredient "P-27" manufactured by the Silicate Technology Company. After 
June 1993, non-tarry materials were also treated in the BMP. As with the material 
processed in the pug mill, the BMP produced a roller compactable material. The 
processed material was transported, spread, and compacted in the waste pile footprint 
in a manner similar to that used to place the non-tarry material and auto fluff processed 
by the pug mill. 

During material handling, oversize debris consisting of metal, wire, wood, and concrete 
was separated from the materials to be stabilized by screening and picking. These 
oversize materials were disposed of in the manner described below. 

Oversize non-tarry material (except wood) separated from the auto fluff was buried in 
the waste pile. This was accomplished by creating a bermed area with stabilized 
material, placing the oversize material in approximately a 1-foot lift, and mechanically 
mixing the metal with a castable grout using a backhoe. After the grout setup, several 
lifts of roller compactable materials were placed over the bermed area holding the 
oversize material. 

Some non-tarry oversize debris consisting of metal, rock, and asphalt separated from 
soil was also entombed in the pile by placing the material in thin lifts and placing roller­
compactable material around and above the layer. 

The remaining non-tarry oversize debris (e.g., wood) and tarry oversize debris was 
disposed of offsite. Non-tarry material was disposed of at the permitted Regional 
Disposal Company's facility located in Roosevelt, Washington. The tarry oversize 
materials were disposed of at the Chemical Waste Management facility in Arlington, 
Oregon. 

Cover Materials 
Most of the remediated areas of the site were capped with low permeability surfaces to 
minimize infiltration and control surface water runoff. Cap materials varied by location. 
The ROD specified that a low permeability asphalt cap be installed over the stabilized 
waste. However, during design there were concerns about the long-term durability of an 
asphalt surface and the ability of asphalt achieve the Statement of Work permeability 
requirement limiting cap permeability to no more than 1 x 10-7 centimeters per second 
(cm/sec). Similarly, concerns were also raised about the long-term durability of an 
asphalt pavement in parts of the JS&S metal recycling area. Based on these concerns, 
different cap designs were developed for different areas of the site, including the waste 
pile, metal recycling facility, detention basins, and peripheral areas (generally the less 
contaminated areas adjacent to the site boundary). Future site use was considered in 
designing the cap for each area of the site. 

The cover materials used at the site are summarized below by area: 

•	 Waste Pile—The cap over the stabilized waste pile is composed of two low 
permeability geosynthetic layers. Two layers of 60-mil high-density polyethylene 
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(HDPE) were used for the top of the pile and a 60-mil HDPE liner over a 
geosynthetic clay liner (GCL) was used on the side slopes of the pile. The cover 
system also includes geosynthetic drainage layers covered by soil and turf. 

•	 JS&S Metal Recycling Facility—Asphalt or concrete paving was placed to cover the 
JS&S metal recycling facility. The asphalt paving consists of a minimum of 1.5 inches 
of low permeability asphalt protected by a minimum of 1.5 inches of an asphalt wear 
surface. Reinforced concrete slabs, generally 8 inches thick, were used in high traffic 
and wear areas. 

•	 Detention Basins—Two detention basins were built as part of the remediation (see 
Detention Basins No. 1 and No. 2 in Figure 3-2). The detention basins are lined with 
low permeability asphalt (permeability less than 1 x 10-7 cm/sec). The asphalt has a 
minimum thickness of 3 inches. 

•	 Peripheral Areas—Hot spots in the Peripheral Areas (see Figure 4-1) were excavated 
and generally backfilled with imported uncontaminated sand and gravel and left 
unpaved. Portions of Peripheral Areas A-1 and D-1, located at the southeast end of 
the site, are covered by either asphalt or concrete installed as part of construction of 
the cardlock fuel station. 

•	 Burlington Northern Ditch—The Burlington Northern ditch, located along the 
southwest side of the site, was excavated to a depth of 3 feet and reconstructed with 
filter fabric, imported sand, gravel, and rip-rap. 

Stormwater Drainage System 
Two stormwater drainage systems were installed as part of the remediation—the waste 
pile drainage system and the JS&S metal recycling drainage system. The systems consist 
of a series of collection facilities that ultimately route water to the Burlington Northern 
ditch. Restricting orifices and detention basins were installed based on City of Tacoma 
requirements. The detention basins were designed to handle a 25-year return period 
storm. Each system is summarized below. 

•	 Waste Pile Drainage System—This system collects stormwater originating from the 
cover of the stabilized waste pile. Drainage from the pile is collected by box culverts 
placed at the toe of the pile slopes. The bottoms of the box culverts are sloped to 
direct stormwater flow to Detention Basin No. 1 via a buried culvert (north side) and 
asphalt-lined ditch (south side). Water collected in Detention Basin No. 1 flows into 
the Burlington Northern ditch via a control manhole equipped with a restricting 
orifice (maximum 0.5 cubic feet per second). 

•	 JS&S Metal Recycling Drainage System—A separate drainage system was installed 
for the JS&S metal recycling facility. This system consists of a series of catch basins 
and buried pipes that direct flow to a control manhole located near the southeast 
corner of Detention Basin No. 2. The system was originally designed to allow 
stormwater to flow directly from the detention basin into the Burlington Northern 
ditch through a restricting orifice (maximum 1.0 cubic feet per second). If 
stormwater volumes exceed the flow allowed through the orifice, water backs up 
into detention basin No. 2. 
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Stormwater Treatment and Discharge 
In August 1992, a NPDES Construction Stormwater Substantive Requirements permit 
for offsite discharge of stormwater during remedial construction activities was issued by 
Ecology. A temporary onsite treatment plant was installed to treat water generated 
during the remedial construction activities. After a successful test demonstrating that the 
NPDES discharge criteria had been met, treated water was initially discharged in March 
1993. 

For most of the remainder of the RA, water was treated in batches and stored in a 
detention basin or modular tank. Water was discharged after an analysis of a sample of 
the treated water indicated that the permit discharge limits had been met. 

In August 1994 after most intrusive construction work was complete and most of the site 
had been capped, EPA approved direct discharge of treated water. This change was 
made based on operational experience and the reduced strength of the water being 
treated (much of the water was run-off from newly paved or covered areas). 

Summary of Remedial Quantities 
A summary of final remedial quantities is provided below. 

•	 Excavation and Stabilization Quantities ...............................................185,170 yd3
 

•	 Waste Pile Cover Area .............................................................................295,000 ft2
 

•	 Area Covered by Low Permeability Asphalt .......................................118,900 ft2
 

•	 Area Covered by Concrete ......................................................................191,900 ft2
 

•	 Volume of Water Treated ........................................................................7,000,000 gallons
 

•	 Offsite Disposal, Non-tarry Oversize Debris and 
Tarry Oversize Debris (Chemical Waste Management, 
Arlington, OR) ..........................................................................................11,336 tons 

•	 Offsite Disposal, Tarry Oversize Material (Regional 
Disposal Company, Roosevelt, WA) .....................................................3,530 tons 

Pre-Certification Inspection 
A pre-certification inspection was completed on June 14, 1995, as required by the 
Consent Decree. The inspection was attended by representatives of EPA; CH2M HILL 
(an EPA contractor); Ecology; and DOF representing WNG. 

Based on observations made during the inspection, it was concluded that the major 
elements of the RA were complete. However, a few minor construction activities were 
identified as incomplete. These items were identified for completion prior to the final 
inspection. 
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Final Inspection 
The final inspection for the site was conducted on July 26, 1995.  Based on the inspection, 
EPA accepted the RA construction as complete and WNG was instructed to proceed 
with preparation of the Remedial Action Report. 

Remedial Action Report 
A Remedial Action Report (DOF, 1995b) was submitted to EPA documenting the 
completed response actions at the site. The report included as-built drawings for the 
major elements of the remedy and a certification by the PRPs and the PRPs' contractors 
that the remedy was operational and functional. 

4.2.3 Groundwater Extraction and Treatment System 
Background 
As indicated in Section 4.1, the ROD anticipated the need for groundwater remediation 
if it was found that the initial RA did not achieve ROD groundwater quality criteria at 
the site boundary in a timely manner. In an October 2, 1998, notification to PSE 
(formerly known as WNG), EPA directed that a groundwater remedy be implemented at 
two locations where benzene concentrations continued to exceed ROD criteria. These 
locations, known as "TTP-3M" and "TTP-18M," were named after monitoring wells near 
the center of the two benzene plumes (see well locations in Figure 3-2). The TTP-3M 
Area is located in the south corner of the site. The TTP-18M Area is located in the central 
portion of the northeast site boundary. 

Design 
WNG initiated a remedial alternative screening evaluation in 1999 to identify 
technologies available to address the benzene contaminants present in groundwater 
(DOF, 1999). In consultation with EPA, WNG determined that groundwater extraction 
coupled with ex-situ groundwater treatment was the best approach for preventing 
benzene-contaminated groundwater from migrating off-site and potentially impacting 
the Puyallup River. WNG initiated the design of the system and issued several design 
memoranda and reports in 2000 and 2001 (DOF, 2000, 2001; Alta Geosciences, 2001a, 
2001b). 

The final design for the groundwater extraction and treatment system included the 
installation of four pumping wells in the Sand Aquifer. Two wells were identified for the 
TTP-3M area and two for the TTP-18M area. 

The groundwater extraction and treatment system that was ultimately designed 
included the following components: 

•	 The treatment plant with a 2,000-gallon equalization tank, tanks, and mixing units 
for biological treatment agents, pumps and meters, a tray air stripper, and carbon 
absorption units to treat exhaust vapors from the stripper. The system is designed to 
treat up to 25 gallons per minute (gpm) of contaminated groundwater. An air 
discharge permit was not required because all emissions are treated by the activated 
carbon absorption system. 
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•	 Four groundwater extraction wells. The extraction wells operate in pairs (i.e., two 
wells each in the TTP-3M and TTP-18M areas). 

•	 Four extraction well pumps and wellhead vaults along with two field control panels 
for pump controls, electrical and instrument junctions, and approximately 2,000 feet 
of buried power line in conduits to supply the field panels. 

•	 Approximately 2,440 feet of primary water (in-flow) line (1-1/4-inch-diameter 
polyvinyl chloride [PVC]) inside a secondary containment line (3-inch-diameter 
PVC) to direct contaminated water to the treatment plant. 

•	 Multiple utility vault installations for leak detection, electrical pullboxes, and 
waterline cleanouts. 

•	 Water flow meters, pressure transducers, and leak detection sensors, lines, and 
monitoring instruments. 

•	 1,200 feet of a 1-1/2-inch-diameter PVC pipeline between the treatment plant and 
City of Tacoma sanitary sewer via a City-approved water meter and manhole. 

Figure 4-2 shows the treatment plant location and an overview of the extraction wells 
and pipelines. Figure 4-3 shows the process flow diagram for the plant. Appendix A 
includes photographs of the treatment plant. 

Operations 
The extraction well pumps, piping, and treatment plant were substantially complete in 
May 2002. The plant was operated intermittently through the summer of 2002 as part of 
the startup testing process. Technical issues and optimization opportunities were 
identified and addressed during this time. By September 2002, the extraction and 
treatment systems were operating full time. 

The system is currently extracting groundwater from the site at an approximate rate of 
14 gpm. Approximately 12 gpm are extracted from the two extraction wells in the 
TTP-18M Area and 2 gpm from the two wells in the TTP-3M Area. Figure 4-4 shows the 
inferred capture zone in the Sand Aquifer in each area as reported by PSE's consultant 
(DOF, 2003b). 

Benzene is the primary groundwater contaminant of concern at the treatment plant. 
Data provided to EPA indicate that plant removal efficiency is 100 percent for benzene. 
Effluent from the treatment plant is discharged to the City of Tacoma publicly operated 
treatment works (POTW) under Permit No. 001-636-456. PSE monitors treatment plant 
influent and effluent quarterly and submits the data to the City of Tacoma. Table 4-2 
presents the monitoring results compared to the permit limits for the quarter ending 
December 31, 2002 (the most recent data available to EPA). As indicated by the table, all 
permit criteria were achieved for the reporting period ending December 31, 2002. 

4.3 Operations and Maintenance 
Operations and maintenance (O&M) of the remedy occurs in accordance with 
preestablished plans. The O&M program encompasses two main remedy elements: 
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•	 Original remedy consisting of low permeability covers, stormwater drainage 
systems, etc. completed in 1995 

• Groundwater extraction and treatment system completed in 2002 

Each remedy element has its own O&M requirements, as discussed below. 

4.3.1 Original Remedy 
Consistent with the 1991 Consent Decree and Statement of Work, an Inspection and 
Maintenance Manual (Ebasco, 1995) was prepared for the Tacoma Tar Pits site. The 
manual identifies the framework for carrying out the inspection and maintenance 
program related to the original remedy (e.g., the low permeability covers and 
stormwater drainage systems completed in 1995). Included are schedules for recurring 
inspection items, procedures for inspections and repairs, recordkeeping requirements, 
testing specifications, and requirements for evaluation of inspection results. A summary 
of the inspection items with their associated schedules is provided in Table 4-3. 

According to DOF, the site operations representatives for PSE, inspection and 
maintenance of the original remedy elements have been carried out annually as 
specified in the Inspection and Maintenance Manual. Since the last five-year review in 
1998, the following inspections have occurred: 

•	 1998 

− July 24, September 22, and October 21—Routine site inspections including an 
inspection to examine the waste pile after annual mowing
 

− November 27—Site inspection after a heavy rain fall
 

•	 1999 

− September 17 and November 29—Routine site inspections 

•	 2000 

− January 10—Site inspection after a heavy rainfall 

− September 28 and December 20—Routine site inspections 

•	 2001 

− March 7—Site inspection after a magnitude 6.8 earthquake that occurred on 
February 28 (no site damage was observed)
 

− August 30, September 10, and September 26—Routine site inspections
 

•	 2002 

− September 11 and October 10—Routine site inspections 

The 2003 annual inspection is scheduled to occur before the end of September 2003. 

At this writing, annual inspection and maintenance reports have been submitted to EPA 
for the years through 2002. According to DOF, no significant or unexpected maintenance 
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issues have emerged with respect to the original remedy components. Required routine 
maintenance includes vegetation control (e.g., mowing the waste pile), sweeping of the 
detention basins, and preventive cleanout of stormwater system catchbasins and piping. 

Research conducted as part of the five-year review revealed that hydraulic conductivity 
testing of asphalt covers has never been conducted as called for by the Inspection and 
Maintenance Manual (Ebasco, 1995). The Inspection and Maintenance Manual indicates that 
hydraulic conductivity will be performed every five years. This issue is addressed 
further in Sections 8 and 9. 

4.3.2 Groundwater Extraction and Treatment System 
As discussed in Section 4.2.3, the groundwater extraction and treatment system became 
operational in 2002. O&M of the plant, extraction wells, and related systems is 
conducted in accordance with an O&M Plan (Alta Geosciences, 2003b). The plan 
provides the following information: 

•	 Process and equipment description for the main elements of the system 

•	 Copies of equipment manuals 

•	 Operating parameters and procedures 

•	 Maintenance schedules 

•	 Water quality performance monitoring description 

•	 Equipment inventory and specifications including copies of operating manuals 
where appropriate 

•	 Safety precaution descriptions 

The pump and treatment system is maintained on a regular basis. Typical maintenance 
items include the following inspections and checks: 

•	 Weekly—General plant operations check and resupply of biofouling treatment 
chemicals (as needed) 

•	 Monthly—Check of meter functions and the need for replacement of vapor phase 
carbon 

•	 Quarterly—Air stripping trays and particulate filters are cleaned or replaced; 
equalization tank is cleaned 

•	 Other remote system checks—System data are checked frequently via modem and 
SCADA unit to verify the plant is operating properly 

According to DOF, no serious operational problems have been reported since the system 
began operating on a normal schedule in approximately September 2002. System 
"uptime" has reportedly been greater than 99 percent. 
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4.4 Water Monitoring Program 
Surface water, groundwater, and treatment plant effluent/influent are monitored at the 
site as described below. 

4.4.1 Surface Water and Groundwater Monitoring 
The 1987 ROD called for a post-RA water monitoring program. During implementation 
of the initial remedy, monitoring was conducted to establish baseline groundwater 
quality conditions beneath the Tacoma Tar Pits site. This monitoring was completed 
quarterly from 1991 to 1994. Using the baseline monitoring data, a Post-Remediation 
Water Quality Monitoring Plan (DOF, 1995a) was developed. The first round of sampling 
was completed in January 1995 and monitoring has been conducted on a quarterly basis 
since that time. 

Monitoring is currently being completed at 36 monitoring wells and one surface water 
location. The monitoring wells are screened in the Fill, Sand, and Lower aquifers. The 
surface water sampling station is located in the Burlington Northern ditch at the south 
corner of the property. A former water supply well located at the former Hygrade 
property is also sampled every other year. This well taps the deep aquifer discussed in 
Section 3.1.2 and is more than 500 feet deep. 

The monitoring program has been optimized regularly over the years to focus on the 
locations and contaminants of greatest interest. Appendix B includes a map showing 
water quality monitoring locations and a table summarizing current monitoring 
parameters and schedule. The water quality monitoring program reflected by the 
information provided in Appendix B has been in effect since January 2002. 

As shown in Appendix B, sampling and analyses of site indicator contaminants are 
being conducted on a quarterly, semiannual, or annual basis depending on the sampling 
location and monitoring constituent. Sampling is conducted in spring, summer, fall, and 
winter. 

Samples are currently being analyzed for the following constituents: 

•	 Field parameters (including water level, pH, electrical conductivity, temperature, 
and turbidity) 

•	 BTEX (benzene, toluene, ethylbenzene, and xylenes) 

•	 PAHs 

Note that lead and PCBs have associated ROD criteria for groundwater but are not 
currently included in the groundwater monitoring program. Both constituents were 
previously eliminated from the groundwater monitoring program based on historical 
data indicating they are in compliance with their respective ROD criteria. Sampling for 
PCBs was terminated in 1997 with EPA concurrence. Likewise, sampling for lead was 
terminated in 2001 with EPA concurrence. 

The ROD groundwater criterion for lead is 50 µg/L. As discussed above, lead was 
determined to be in compliance with the ROD criterion based on total (unfiltered) lead 
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results. During the time period when lead was being monitored in groundwater on a 
regular basis, total lead concentrations were also lower than the recently revised 
maximum contaminant level (MCL) of 15 µg/L (see Section 7.2.1) with only a few 
exceptions. In those infrequent cases where total lead results exceeded 15 µg/L, 
corresponding turbidity and dissolved lead data suggest that the excursions were 
caused by particulates in the samples. 

Surface water samples (collected from the Burlington Northern ditch) are still subject to 
analyses for dissolved and total lead under the current water monitoring program. 

Water quality reports are prepared by DOF on a quarterly basis. Each report includes 
the following information: 

•	 Narrative describing the quarterly sampling event (e.g., dates, wells sampled, 
deviations from the monitoring plan) 

•	 Presentation of groundwater treatment plant operations during the quarter 

•	 Description and illustration of groundwater flow conditions with emphasis on 
hydraulic influence of the extraction wells 

•	 Description and illustration of water quality conditions and trends with focus on the 
TTP-3M and TTP-18M areas where groundwater is being extracted 

•	 Laboratory data sheets and data validation information for samples collected during 
the quarter 

The last quarterly water quality monitoring report available as of this writing addresses 
the sampling event occurring in September 2002. Data collected through March 2003 
have been provided to EPA by DOF. Appendix B provides water quality data for March 
2002 through March 2003. Earlier data are available in historical DOF reports. 

Water quality trends noted since the last five-year review are discussed in Section 5.2.2. 

4.4.2 Treatment Plant Effluent/Influent 
Treatment plant influent and effluent are monitored quarterly and the results reported 
to the City of Tacoma Public Works Department (operator of the POTW receiving the 
treatment plan discharge). The quarterly reports include the following information: 

•	 Operational narrative 
•	 Effluent flow volume for the reporting period 
•	 Influent and effluent water quality as compared to the permit criteria (see Table 4-2) 
•	 Laboratory data sheets for samples collected during the quarter 

The last operations report available is for the period ending December 2002 (DOF, 
2003c). This report shows that discharge criteria are being met for all permit constituents 
(see Table 4-2). 
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4.5 Remedy Costs 
Remedy costs are summarized below for the (1) initial RA, (2) design and construction of 
the groundwater treatment system, and (3) ongoing O&M. 

4.5.1 Initial Remedy Costs 
As reported in the previous 1998 Five-Year Review (U.S. EPA, 1998), the ROD anticipated 
a capital cost of $3.4 million for the initial RA. Based on additional sampling and design 
requirements, the estimated capital cost rose to between $15 and $18 million prior to the 
start of RA construction work. The major components affecting cost included increased 
size, quantities, or effort associated with the following: 

• Unit cost of remediation and chemical additives 
• Volume of material to be excavated and stabilized 
• Size of the capped area 
• Associated materials handling effort 
• Scope of engineering and management of the project 

These changes are documented in the original ESD (U.S. EPA, 1991b). 

During completion of the RA, project costs rose to approximately $39 million, exceeding 
the interim estimate of $15 to $18 million. A general breakdown of the final costs are 
summarized below. 

• Design, Coordination, and Management.........................................................$4,363,000
 
• Construction.......................................................................................................$29,804,000
 
• Other Costs (pre-Consent Decree expenditures, oversight, etc.).................  $5,152,000
 

• Total.....................................................................................................................$39,319,000
 

The cost escalation was primarily the result of extra cost associated with excavation and 
stabilization of additional volumes of material identified during the extent of 
contamination studies, as addressed in the second ESD (U.S. EPA, 1995). 

4.5.2 Groundwater Extraction and Treatment System Costs 
The groundwater extraction and treatment system was complete in 2002 at a cost of 
approximately $200,000. This includes the cost of new extraction wells and associated 
well pumps and controls. 

4.5.3 Operation and Maintenance Costs 
Annual O&M costs, including all water and treatment plant monitoring costs, are 
estimated at $116,700, as shown in Table 4-4. 
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TABLE 4-1 
ROD Cleanup Levels 
Tacoma Tar Pits Site, Tacoma, WA 

Media	 Contaminant and Cleanup Level 

Soil	 Lead - 166 mg/kg 

PCBs - 1 mg/kg 

ROD-PAHsa - 1 mg/kg (individual) 

ROD-PAHsa - 5 mg/kg (total) 

Benzene - 56 mg/kg 

Groundwater Lead - 50 µg/L 
(Sand and Fill aquifers) 

PCBs - 0.2 µg/L 

ROD PAHs (total) - 30 µg/L 

ROD PAHs (individual) - 5 µg/L 

Benzene - 53 µg/L 

Surface Water Lead - 3.2 µg/L 
(at the site boundary) 

PCBs - 0.2 µg/L 

ROD PAHs (total) - 30 µg/L 

ROD PAHs (individual) - 5 µg/L 

Benzene - 53 µg/L 
a ROD PAHs include benzo(a)pyrene, benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene 

4-15 



 

TABLE 4-2 
Treatment Plant Influent and Effluent Data for Quarter Ending December 31, 2002 
Tacoma Tar Pits Site, Tacoma, WA 

Constituent Unit Max. Influent Max. Effluent Permit Limit 

Benzene µg/L 2,450 <1 500 

BTEX µg/L 3,525 <1 10,000 

Lead mg/L <0.150 <0.150 0.4 

pH pH units NM 8.3 5.5 – 11.0 

TPH (SGT-HEM) mg/L <5 <5 50 

TTOs µg/L 2,025 ND 2,000 

Notes: Data from DOF (2003a). 

HEM = hexane extractable material 
ND = not detected at an individual reporting limit of 10 to 20 µg/L 
NM = not measured 
SGT = silica gel treated 
TPH = total petroleum hydrocarbons 
TTO = total toxic organics (excluding pesticides, PCBs, and dioxins) 
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TABLE 4-3 
Inspection Frequency for Original Remedy Elements 
Tacoma Tar Pits Site, Tacoma, WA 

Maintenance Item	 Inspection Frequency 

JS&S Drainage System •	 Twice in the first year, annually thereafter 
(JS&S operating areas and •	 Observe for flow in manhole at end of dry season 
Detection Basin 2) •	 Unscheduled inspections will be made after periods of heavy 

precipitation 

WNG Drainage System •	 Twice in the first year, annually thereafter 
•	 Unscheduled inspections will be made after periods of heavy 

precipitation 

Waste Pile Cover Drainage and • Inspections should take place 5 days after mowing 
Turf • Monthly for the first wet season, then every 6 months thereafter 

•	 Unscheduled inspections will be made after periods of heavy 
precipitation 

JS&S Asphalt and Concrete •	 Twice during the first year, annually thereafter 
Pavements •	 Hydraulic conductivity testing performed at 5-year intervals 

(asphalt only) 

WNG Asphalt Pavement •	 Twice during the first year, annually thereafter 
•	 Hydraulic conductivity testing performed at 5-year intervals 

Note: Inspection frequency from Tacoma Tar Pits Inspection and Maintenance Manual (Ebasco, 1995). 
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TABLE 4-4 
Estimated Annual O&M Costs 
Tacoma Tar Pits Site, Tacoma, WA 

O&M Item/Activity Approximate Annual Cost 

Water Quality Monitoring 

Sampling and Reporting $37,500 
Laboratory Analysis $22,000 
Data Validation $8,000 
Subtotal $67,500 

General Maintenance and Inspections 

Site Visits/Inspections $5,000 
Cover Mowing and Brush Control $1,500 
Misc. Maintenance and Repairs $3,000 
Subtotal $9,500 

Groundwater Pump and Treat System 

Contractor Maintenance $18,000 
Carbon Replacement $25,000 
Discharge Fees $27,000 
Other Utilities (phone, electric) $3,500 
Consulting/Engineering Support $43,000 
Subtotal $116,500 

Total $193,500 

Source: Personal communication; Email from M. Dalton/DOF to D. Holsten/CH2M 
HILL, July 29, 2003. 
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Figure from Dalton, Olmsted & Fuglevand, Inc., 1995. 

Figure 4-1 
Remediation Areas 

Hygrade Area 
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Figure from Alta Geosciences, 2003. 

Figure 4-2 
Treatment Plant and 
Extraction Well Locations 
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Figure from Alta Geosciences, 2003. 

Figure 4-3 
Process Flow Diagram 
for Treatment Plant 
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Figure from Dalton, Olmsted & Fuglevand, Inc. 2003. 

Figure 4-4 
Sand Aquifer Capture Zone 



 

 

 

 

 

 

 

 

5. Progress Since Last Review
 

The first five-year review for the Tacoma Tar Pits site was completed in 1998. Section 5.1 
summarizes the findings of the 1998 five-year review. Section 5.2 describes the actions 
taken since the 1998 five-year review was completed. Included in Section 5.2 is a 
summary of groundwater quality trends over the last five years. Section 5.3 addresses 
changes in site use that has occurred since the last five-year review. 

5.1 1998 Five-Year Review Findings 
The 1998 Five-Year Review Report (U.S. EPA, 1998) confirmed that RD/RA work 
identified by the ROD (U.S. EPA, 1987), Consent Decree with WNG (U.S. EPA, 1991a), 
and two ESDs (U.S. EPA, 1991b, 1995) had been completed as required, including the 
following: 

•	 Contaminated soils were excavated, treated, or otherwise removed as required 

•	 Treated soils met minimum criteria with respect to characteristics such as 
leachability, comprehensive strength, and permeability 

•	 Waste pile and other site covers met the specified standards 

•	 Institutional controls, including land use restrictions, were implemented through 
deed restrictions 

•	 RA construction was accepted by EPA as complete 

•	 The inspection and maintenance program was satisfactorily implemented 

•	 The water quality monitoring program was being carried out as intended 

The 1998 Five-Year Review Report further concluded that there were two areas at the 
site perimeter where contaminants (primarily benzene) in groundwater had not been 
sufficiently reduced by the initial RA, as specified by criteria outlined in the ROD and 
ESDs. The 1998 Five-Year Review Report stated the following: 

The monitoring data clearly demonstrate exceedances of the standards set forth in 
the ROD/ESD using the agreed statistical method (CUSUM) for evaluating 
compliance with that requirement. The two-year waiting period, following 
completion of construction, for data evaluation has also been satisfied. As set 
forth in the enforcement documents WNG should be formally notified in writing 
of the status of our findings, which will set in motion the clock for the PRP to 
produce a plan for Additional Response Action. 

The above-referenced conclusion triggered the planning, design, and implementation of 
the groundwater extraction and treatment system that became operational in 2002 (see 
Sections 4.2.3 and 5.2.1). 
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5.2 Actions Completed Since the 1998 Five-Year Review 
Actions completed since the last five-year review in 1998 are summarized below. A 
summary of groundwater quality since 1998, with emphasis on the TTP-3M and TT-18M 
areas, are also provided in this section. 

5.2.1 Groundwater Extraction and Treatment 
In response to the recommendation made in the 1998 Five-Year Review Report, WNG 
(now PSE) implemented efforts to select, design, and implement a groundwater remedy 
for the TTP-3M and TTP-18M areas. The chronology of these activities is summarized as 
follows: 

•	 1999—Groundwater remedial alternatives screening 

•	 2000—Field investigations to support design of the groundwater extraction and 
treatment facilities (e.g., well installations, pump testing) 

•	 2000 to 2001—Design studies for groundwater extraction and treatment system 
(DOF, 2000; Alta Geosciences, 2001a, 2001b) 

•	 Fall 2001 to spring 2002—Construction of the groundwater extraction and treatment 
facilities 

•	 Spring and summer of 2002—Startup testing 

•	 Fall of 2002 to present—Normal operations 

The groundwater extraction and treatment system is described further in Section 4.2.3. 

5.2.2 Water Quality Monitoring 
Sampling Program 
The water quality monitoring program has continued at the Tacoma Tar Pits site since 
the last five-year review. A total of 36 groundwater monitoring wells, one water-supply 
well (Hygrade well), and one surface water sampling station (Burlington Northern 
ditch) are included in the program. The 36 monitoring wells included in the program are 
screened to monitor the Fill, Sand, and Lower aquifers as follows: 

•	 Fill Aquifer - 8 wells 

•	 Sand Aquifer - 23 wells 

•	 Lower Aquifer - 5 wells 

The water monitoring program was last revised in January 2002 (DOF, 2002). At that 
time, the following general revisions were made: 

•	 Certain monitoring wells that had indicated no exceedances of ROD criteria over an 
extended period of time were eliminated from the sampling program. 
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•	 The sampling frequency for certain stations was reduced from quarterly to 
semiannual or annual basis (every other year for the Hygrade well) for stations with 
historically low levels of contamination or no contamination (Hygrade well). 

•	 Lead and PCBs were eliminated from the groundwater sampling program because 
the concentration of these constituents indicate a long-term trend of being below the 
ROD criteria (see Section 4.4.1). 

The current monitoring schedule (e.g., stations sampled, frequency, analytes) is 
provided in Appendix B. The water quality monitoring program is discussed further in 
Section 4.4.1. 

Water Quality Trends 
Surface water and groundwater quality trends are discussed below. ROD criteria for 
surface water and groundwater are listed in Table 4-1. 

Surface water quality, as measured in the Burlington Northern ditch, consistently meets 
the ROD criteria. Data for 2002 and 2003 (through March 2003) are provided in 
Appendix B. 

Since the last five-year review in 1998, groundwater quality evaluations have become 
increasingly focused on benzene. As referenced above, lead and PCBs have been 
eliminated from the groundwater sampling program. PAHs are present at some 
locations, but concentrations are typically low (below the ROD criteria in most cases) 
and co-located with benzene. Likewise, toluene, ethylbenzene, and xylenes are typically 
co-located with benzene. The following discussion focuses on benzene because the 
monitoring data collected over the years indicate that it is the primary contaminant of 
concern for groundwater. 

Benzene is typically present above the 53 µg/L ROD criteria in the Sand Aquifer. 
Figure 5-1 illustrates where benzene is present in the Sand Aquifer above the ROD level 
of 53 µg/L. As shown in the figure, benzene is present above the 53 µg/L ROD level in 
three general areas: 

•	 Interior Area—Includes the interior portion of the site generally bounded by the 
northwestern side of the waste pile, a northeast-southwest trending line running 
through the middle of the JS&S operating area, the Burlington Northern ditch on the 
southwest side of the site, and Detention Basin No. 2. 

•	 TTP-3M Area—Includes the area near the south corner of the site in the vicinity of 
monitoring well TTP-3M. 

•	 TTP-18M Area—Includes the area along the northeast boundary of the site in the 
vicinity of monitoring well TTP-18M. 

Based on available data collected trough March 2003, benzene concentrations range up 
to approximately 4,000 µg/L in the interior of the site; 3,500 µg/L in the TTP-3M Area 
(at well DOF-34M); and 2,200 µg/L in the TTP-18M Area (at well DOF-33M). Trend 
charts showing benzene concentrations in the interior, TTP-3M, and TTP-18M areas are 
shown in Figures 5-2, 5-3, and 5-4, respectively. 
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The groundwater extraction wells (see Section 4.2.3 and Figure 4-4) are being operated in 
the TTP-3M and TTP-18M areas to prevent further offsite migration of groundwater 
contaminants. At the time the March 2003 groundwater monitoring data were collected 
(latest available data), the extraction system had only been operating on a continuous 
basis for 6 months. Although the extraction system is expected to be effective over time 
in controlling the offsite migration of benzene, the adequacy of the system cannot be 
assessed based on only 6 months of performance information. Quarterly monitoring will 
continue and the data will be used to assess the extraction system's impact on plume 
extent and contaminant concentrations. 

Benzene concentrations in many wells at the site are prone to fluctuate, due to either 
seasonal impacts or for other reasons (see Figures 5-2, 5-3, and 5-4). Therefore, an 
increase or decrease of benzene concentrations from one monitoring event to the next, or 
even over several monitoring events, does not necessarily indicate a sustained trend. 
However, one offsite monitoring location, well TT-14M, appears to warrant special 
attention in the immediate future. Well TTP-14M has historically defined the extreme 
northwest limit of the offsite portion of the TTP-18M benzene plume (see Figure 5-1). As 
shown in Figure 5-4, benzene concentrations at well TTP-14M were below the ROD 
criteria of 53 µg/L from the mid-1990s when the initial RA was completed to early 2001. 
In early 2001, benzene concentrations exceeded the ROD level for the first time since the 
RA was completed and have been increasing ever since. The March 2003 results show 
that benzene is approaching 1,500 µg/L. The benzene trend at well TTP-14M shows no 
favorable effects after September 2002 that could be attributed to startup of the 
groundwater extraction and treatment system. However, the extraction system had only 
been operating for 6 months prior to March 2003 and it is reasonable to assume that 
additional time may be required before any groundwater quality improvement becomes 
evident at well TTP-14M. 

5.3 Recent Site Development 
Uses of the Tacoma Tar Pits site since the last five-year review have remained 
unchanged over most of the site, with one exception. The Hygrade facility at the 
northwest end of the site was demolished shortly after the last five-year review. Some of 
the vacant land was subsequently used temporarily for log storage. In mid-2003, work 
began on a 500-bed detention facility for BCIS. The facility is being constructed, and will 
be operated, by Correctional Services Corporation under contract to BCIS. 

The extent of contamination study (Ebasco, 1990b) conducted in the late 1980s to support 
the RD considered the Hygrade Area (see Figure 3-2). The purpose of the study was to 
determine the limits of waste and soil contamination requiring excavation. The results of 
the study indicated that no wastes or contaminated soils requiring excavation or 
remediation were present in the Hygrade Area. Similarly, groundwater monitoring over 
the years in the Hygrade Area has demonstrated that shallow groundwater meets ROD 
criteria. 

Plans for the BCIS detention facility were coordinated with EPA personnel by 
representatives of Correctional Services Corporation as part of project planning efforts. 
It was determined that the site conditions were not a threat to the health of individuals 
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who are employed or detained at the facility. This conclusion was based on the 
following: 

•	 The above-referenced extent of contamination study indicated that soils on the 
Hygrade site did not require remediation. 

•	 Post-remediation monitoring data showing ROD criteria are being achieved for 
groundwater beneath the Hygrade site (groundwater beneath the site is not used for 
drinking or any other purpose). 

•	 Soils present in the adjacent waste pile are physically and chemically stabilized and 
encapsulated beneath an engineered cover system such that there is no opportunity 
for human exposure to these materials through windblown dust or contaminated 
surface water runoff. 
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Figure provided by Dalton, Olmsted & Fuglevand, Inc. . 

Figure 5-1 
Extent of Benzene in the 
Sand Aquifer 
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Figure provided by Dalton, Olmsted & Fuglevand, Inc. . 

Figure 5-2 
Benzene Trends in Interior 
Area Wells 
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Figure provided by Dalton, Olmsted & Fuglevand, Inc. . 

Figure 5-3 
Benzene Trends in TTP-3M 
Area Wells 
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Figure provided by Dalton, Olmsted & Fuglevand, Inc. . 

Figure 5-4 
Benzene Trends in TTP-18M 
Area Wells 



 

 

6. Five-Year Review Process
 

Section 6 addresses the activities completed as part of the five-year review. 

6.1 Administrative Components 
This five-year review was conducted by EPA Region 10 staff with the assistance of 
CH2M HILL under EPA Contract No. 69-W-98-228. The review was conducted 
consistent with EPA's Comprehensive Five-Year Review Guidance (U.S. EPA, 2001). The 
evaluation was performed between June and September 2003. 

6.2 Community Involvement 
An public notice announcing the five-year review for the Tacoma Tar Pits site was 
published in the July 3, 2003, edition of the Tacoma News Tribune. The public notice 
solicited public comments related to the performance of the remedy for the Tacoma Tar 
Pits site. A copy of the announcement text is provided in Appendix C. EPA received no 
responses from the public or any other entity. 

6.3 Supporting Documents 
Appendix D provides a list of selected historical documents addressing past 
investigations, RDs and RAs, and ongoing monitoring for the Tacoma Tar Pits site. 
Because most of the individuals contributing to the five-year review have been involved 
with the site for a number of years, it was not necessary to review each of the listed 
documents in detail. 

6.4 Data Review 
Groundwater, surface water, and treatment plant data are collected on a regular basis as 
described in Section 5.2. Selected data collected since the last five-year review were 
reviewed to assess the progress made over the past five years with respect to remedy 
performance. These data include: 

• Quarterly water monitoring reports 

• Quarterly treatment plant discharge data 

A summary of water quality trends, including conditions related to the benzene 
groundwater plumes in the TTP-3M and TT-18M areas, is provided in Section 5.2. 
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6.5 Review of Applicable and Relevant and Appropriate
Requirements 
An Applicable or Relevant and Appropriate Requirement (ARAR) review was 
conducted as part of the five-year review. The objective of the ARAR review was to 
identify federal or state regulatory standards promulgated since the last five-year review 
that might affect the protectiveness of the remedy. Although ARARs are “frozen” at the 
time the ROD is signed, EPA’s Comprehensive Five-Year Review Guidance (U.S. EPA, 
2001) specifies that newly promulgated or revised regulatory standards that bear on the 
protectiveness of the remedy be identified and evaluated during the five-year review. 
Requirements that are promulgated or modified after ROD signature must be attained 
(or waived) only when determined to be applicable or relevant and appropriate and 
necessary to ensure that the remedy is protective of human health and the environment 
(40 CFR 300.430(f)(ii)(B)(1)). 

The results of the ARAR review are discussed on Section 7.2. 

6.6 Site Inspection 
A site inspection was conducted on July 24, 2003, as part of the five-year review process. 
The site visit was conducted to identify any problems associated with the remedy and 
ongoing site O&M that might interfere with remedy protectiveness. 

The following individuals participated in the site visit: 

•	 Lee Marshall, EPA Region 10, Remedial Project Manager 
•	 Doug Holsten, CH2M HILL, EPA contractor 
•	 Matt Dalton, DOF, Project Manager representing PSE 
•	 Marc Simon, JS&S (present for tour of the JS&S site) 

Based on the site inspection, the remedy is performing as expected and the related O&M 
activities appear adequate. 

A Site Investigation Checklist is included as Appendix E and provides additional details 
regarding the condition and performance of the remedy. 

6.7 Interviews 
Several individuals were interviewed as part of the five-year review process. The 
interviews were conducted to identify successes or problems related to the remedy and 
O&M activities. 

The following individuals were interviewed: 

•	 Marc Simon, JS&S—Mr. Simon is employed by JS&S and is knowledgeable about the 
operations at the JS&S facility located within the boundaries of the Tacoma Tar Pits 
site. Mr. Simon was interviewed during the July 24, 2003, site visit. 
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•	 Mark Burley, JS&S—Mr. Burley is employed by JS&S and is knowledgeable about 
the operations at the JS&S facility located within the boundaries of the Tacoma Tar 
Pits site. Mr. Burley was interviewed by telephone on August 12, 2003. 

•	 Steve Secrist, PSE—Mr. Secrist is the Tacoma Tar Pits project manager for the 
remedy and O&M elements for which PSE is responsible. Mr. Secrist was 
interviewed by telephone on August 14, 2003. 

•	 Matt Dalton, DOF—Mr. Dalton is a consultant to PSE and is the project manager for 
the remedy and O&M elements for which PSE is responsible. Mr. Dalton was 
interviewed during the July 24, 2003, site visit. 

•	 Bill Sullivan, Puyallup Tribe—Mr. Sullivan is the environmental director for the 
Puyallup Tribe, a project stakeholder. Mr. Sullivan was interviewed by telephone on 
August 12, 2003. 

•	 Christopher Maurer, Ecology—Mr. Maurer is Ecology's point of contact for the 
Tacoma Tar Pits site. Mr. Maurer was interviewed by telephone on August 8, 2003. 

Summaries of the above-referenced interviews are provided as Appendix F. 
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7. Technical Assessment
 

Section 7 presents a technical assessment of the remedy performance as implemented at 
the Tacoma Tar Pits site. As outlined in EPA's Comprehensive Five-Year Review Guidance 
(U.S. EPA, 2001), this assessments is structured to answer the following three questions: 

•	 Is the remedy functioning as intended? 

•	 Have the assumptions upon which the remedy was based changed? 

•	 Has any other information come to light that could affect the remedy's 
protectiveness? 

These questions are addressed in the following sections. 

7.1 Is the Remedy Functioning as Intended? 
The overall remedy for the Tacoma Tar Pits site includes two main components: 

•	 Original Remedy—The original remedy was completed in 1995 and included 
excavation and stabilization of contaminated soils and waste, installation of low 
permeability caps, and surface water controls. 

•	 Groundwater Extraction and Treatment System—A groundwater extraction and 
treatment system was completed in 2002. The system was designed to control offsite 
migration of benzene in groundwater at the south and northeast sides of the site 
(TTP-3M and TTP-18M areas, respectively). 

The functionality of these two remedy components is discussed below. 

7.1.1 Original Remedy 
The components of the original remedy are performing adequately based on a review of 
site data, interviews with stakeholders, and observations made during the July 24, 2003, 
site visit. 

Based on observations made during the July 24, 2003, site visit, the geomembrane and 
vegetative cap over the stabilized waste pile appear to be performing adequately. With 
one exception noted below, no cracks or failures were noted. Similarly, the low 
permeability concrete and asphalt pavement in the JS&S portion of the site is performing 
well with no significant wear or cracking that would appear to materially affect the 
permeability of the surfaces. Based on interviews with JS&S staff (see Appendix F), the 
pavements in the JS&S operating area are holding up well and the remedy is not 
restricting JS&S operations. The low permeability asphalt surface in the two detention 
basins adjacent to the JS&S operating area appears to be in good condition. 

Two minor issues were identified during the site visit: 
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•	 Minor vegetation growth in surface water ditches may need to be controlled in the 
future to ensure the functionality of the drainage systems. 

•	 A small failure in the pavement on the access road to the top of the cap needs to be 
repaired (see Appendix A, Photo 11). 

O&M of the original remedy has continued according to the established schedule. 

As noted in the 1998 Five-Year Review (U.S. EPA, 1998), the original remedy has not been 
effective in controlling offsite migration of groundwater contamination. This possibility 
was anticipated by the ROD, which included a contingency for implementing an active 
groundwater remedy if needed. As discussed in the 1998 five-year review report, 
continued offsite migration of groundwater contaminants (primarily benzene) triggered 
an EPA decision to require a supplemental groundwater remedy for the site. 

7.1.2 Groundwater Extraction and Treatment System 
As addressed in Section 5, the groundwater extraction and treatment system became 
operational in September 2002 to address benzene plumes in the TTP-3M and TTP-18M 
areas. Groundwater quality data for these areas is only available through March 2003. 
Because the system has been operating for only a limited time and the groundwater data 
is lagging, it is premature to make a conclusion concerning the effectiveness of the 
system. However, the available data indicate that the extraction wells are exerting the 
intended hydraulic control over the benzene plumes and the treatment plant is 
functioning as designed. Continued monitoring will be required to determine if the 
existing system is adequate to ultimately stop the offsite migration of benzene. 

7.2 Have the Assumptions on Which the Remedy was
Based Changed? 
Changes in standards and exposure pathways are addressed below. 

7.2.1 Changes in Standards 
The preferred remedial alternative selected by the ROD consisted of a combination of 
source control measures to control contaminant release and reduce human exposure to 
contaminants. 

The measures to control contaminants in soil and onsite surface water have been 
implemented. These remedies are protective because the cleanup levels were achieved 
and because there is no current or potential exposure to humans. ARARs that still must 
be met at this time are related to groundwater. 

Groundwater ARARs Considered in 1987 ROD 
The laws and regulations of concern identified in the ROD for groundwater included the 
Safe Drinking Water Act (SDWA) - Primary Drinking Standards (SDWA U.S.C. § 300; 
40 CFR 141), the Resource Conservation and Recovery Act (RCRA) Corrective Action 
(40 CFR 264; WAC 173-303-645 (11)), and the Clean Water Act (CWA) NPDES Permit 
Program (WAC 173-220). 
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The SDWA has been revised on several occasions since the 1987 ROD to incorporate 
changes associated with regulation of additional contaminants, and to include new 
information developed from toxicity studies. Lead was among the indicator chemicals 
identified in the ROD. The cleanup level for lead was derived from the drinking water 
standards. According to the Risk Assessment, the cleanup level for lead was based on 
the MCL of 50 µg/L. In 1992, the MCL for lead was changed to an action level of 15 
µg/L. 

Groundwater performance standards identified in the ROD for benzene (53 µg/L), PCBs 
(0.2 µg/L), and PAHs (5 to 30 µg/L) were based on the acute (for benzene) and chronic 
(for total PCBs and PAHs) Freshwater Ambient Water Quality Criteria (AWQC) (40 CFR 
131.36) established under the CWA. These criteria were established by the ROD based 
on possible discharges to off-site surface waters. Currently, there are no published 
criteria for benzene and PAHs. The current chronic criterion for PCBs by congener is 
0.014 µg/L (note that PCBs were eliminated from the groundwater monitoring program 
in 1997 after sustained compliance with the ROD criterion; see Section 4.4.1). All criteria 
remain protective because groundwater is treated and not directly discharged to surface 
water. 

In addition, the ROD cited the NPDES permit program as a substantive CWA 
requirement. As discussed in Section 4.2.3, the remedy for site groundwater now 
includes extraction and treatment, followed by discharge to the City of Tacoma’s POTW. 
This change continues to be protective because the site must meet the city’s permit 
discharge requirements, which are subject to the CWA. Furthermore, after additional 
treatment in the POTW, groundwater is discharged with the POTW’s effluent under the 
conditions and requirements of a NPDES permit. 

The substantive requirements of RCRA remain unchanged for the Tacoma Tar Pits site 
since the time the ROD was signed. 

Regulatory Changes 
MTCA was promulgated in 1989 under WAC 173-340. The rule established that the 
appropriate cleanup level for sites undergoing RA are the cleanup levels in effect at the 
time the final cleanup action was selected (WAC 173-340-702(12)(a)). Since the ROD was 
signed and identified the final cleanup action and cleanup levels prior to the 
promulgation of MTCA, the original MTCA is not an ARAR. Likewise, MTCA as 
amended in February 2001 is not an ARAR. 

7.2.2 Changes in Exposure Pathways 
An onsite groundwater extraction and treatment system began operating at the site in 
2002. The system was designed and is operating to achieve the ROD groundwater 
performance standards at the site boundaries. The extraction of groundwater from the 
Sand Aquifer is intended to hydraulically control offsite movement of the two benzene 
plumes (in the TTP-3M and TTP-18M areas). Extracted groundwater is treated onsite 
and discharged to the City of Tacoma’s POTW under Industrial Wastewater Discharge 
Permit No. 011-636-456. Groundwater receives additional treatment in the City's POTW. 
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Implementation of the groundwater RA is intended to eliminate offsite migration of 
contamination that has continued to occur after the initial remedy was completed in 
1995. The groundwater remedy improves the protectiveness of the overall remedy 
because it is designed to actively capture and treat contaminated groundwater before it 
leaves the site boundaries. 

7.3 Has Any Other Information Come to Light that Could 
Affect the Remedy's Protectiveness? 
The five-year review did not identify any other information that could affect the 
protectiveness of the remedy. The systems associated with the original remedy (e.g., 
excavation and stabilization of contaminated soils and waste, installation of low 
permeability caps, surface water controls) appear to be functioning as intended. The 
exception is that the original remedy did not adequately control the migration of offsite 
groundwater contamination along the south and northeast boundaries of the site. This 
situation was recognized in the 1998 five-year review and subsequently addressed by 
installation of a groundwater extraction and treatment system (see Section 5). 

The groundwater extraction and treatment system became operation in 2002. Thus far, 
the system is working as designed. The system has been operating less than a year and it 
is premature to determine if the anticipated improvement in groundwater quality is 
occurring. 

No other issues have come to light that would indicate that the remedies as they have 
been implemented are not protective. 
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8. Issues
 

Five issues were identified as part of the five-year review that potentially affect future 
protectiveness of the remedy. These issues are listed in Table 8-1. 

8-1
 



TABLE 8-1 
Issues Potentially Affecting the Remedy's Current or Future Protectiveness 
Tacoma Tar Pits Site, Tacoma, WA 

Affects Current Affects Future 
Protectiveness? Protectiveness? 

Issue (Yes/No) (Yes/No) 

1) The long-term effectiveness 
of the recently installed 
groundwater extraction and 
treatment system in 
reducing/eliminating offsite 
groundwater contamination has 
not yet been proven. 

2) Benzene shows an 
increasing concentration trend 
at offsite well TTP-14M (TTP­
18M Area) starting in late 2001. 
No reduction of this trend is 
evident since the groundwater 
extraction and treatment system 
became operational in 2002. 

3) A small pavement failure has 
occurred in the road accessing 
the top of the stabilized waste 
pile. 

4) Vegetation is growing in 
some surface water drainage 
channels 

5) Hydraulic conductivity testing 
of asphalt pavement covers has 
not been performed every five 
years, as required by the 
Inspection and Maintenance 
Manual (Ebasco, 1995). 

No—Does not affect current 
protectiveness because the 
local shallow groundwater 
system is not used for any 
purpose. 

No—Does not affect current 
protectiveness because the 
local shallow groundwater 
system is not used for any 
purpose. 

No—The underlying low 
permeability cap remains in 
place and inhibits conveyance 
of water to the waste material. 

No—The vegetation is not 
currently affecting the 
functionality of the drainage 
system. 

No—Visual observations 
conducted during annual 
inspections and the July 24, 
2003, site visit indicate that the 
asphalt is currently in good 
condition in those areas where 
the pavement is intended to 
act as a low-permeability cover 
(e.g., detention basins). 

Yes—Future protectiveness 
may be an issue if offsite 
groundwater use changes in the 
future or if contaminated 
groundwater eventually reaches 
the Puyallup River. 

Yes—Future protectiveness 
may be an issue if offsite 
groundwater use changes in the 
future or if contaminated 
groundwater eventually reaches 
the Puyallup River. 

Yes—If not repaired, the 
pavement failure area could 
expand and affect the 
functionality of the waste pile 
cap. 

Yes—Without maintenance, the 
vegetation may become more 
extensive and inhibit surface 
water flow. 

Yes—The lack of systematic 
assessment of asphalt 
pavement condition could lead 
to a situation where 
deterioration goes undetected. 
Under a worst-case scenario, 
such asphalt deterioration could 
result in increased permeability 
and unintended infiltration of 
surface water to the 
groundwater system, possibly 
accelerating the migration of 
groundwater contaminants. 
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9. Recommendations and Follow-up Actions
 

Table 9-1 lists the recommended follow-up actions related to the issues identified in 
Section 8. 
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TABLE 9-1 
Recommendations/Follow-up Actions Regarding Issues Potentially Affecting the Remedy's Current or Future Protectiveness 
Tacoma Tar Pits Site, Tacoma, WA 

Follow-up Actions Affect
Protectiveness? 

Party (Yes/No) 
Respons- Oversight Milestone 

Issue Recommendations/Follow-up Actions ible Agency Date Current Future 

1) Effectiveness of groundwater 
extraction and treatment system 
remains unproven. 

2) Benzene concentrations in 
offsite well TTP-14M are on an 
increasing trend. 

3) A small pavement failure has 
occurred in the road accessing 
the top of the stabilized waste 
pile. 

4) Vegetative growth in surface 
water drainage channels 

5) Hydraulic conductivity testing 
of asphalt pavement covers has 
not been performed every five 
years as required. 

Continue a) operating and optimizing the 
groundwater treatment/extraction system and b) 
monitoring groundwater and hydraulic capture on 
quarterly basis 

Continue monitoring. Additional investigations 
and/or groundwater extraction should be initiated 
by 6/30/04 if the increase in benzene 
concentrations continue. 

The pavement failure should be repaired before 
the rainy season begins (e.g., November 2003). It 
is expected the failure will be identified as an 
action item during the next annual inspection by 
PSE (fall 2003). 

The current vegetation, and its potential impact to 
surface water drainage, should be assessed 
during the next annual inspection. A maintenance 
plan should be identified if needed. 

The scheduled frequency for hydraulic 
conductivity testing should be followed or an 
alternative way of systematically assessing 
asphalt pavement condition and permeability 
should be developed. 

PSE EPA 12/31/04a No Yes 

PSE EPA 06/30/04 No Yes 

PSE EPA 10/31/03 No Yes 

PSE EPA 11/30/03b No Yes 

PSE EPA 12/31/03 No Yes 

a Milestone date of 12/31/04 represents the estimated time by which the effectiveness of the groundwater extraction system may be evident. Continued
 

groundwater quality and hydraulic monitoring needs to continue during the interim period and beyond.


b The extent and impact of the vegetation should be surveyed during the annual inspection in fall 2003 and a plan to address the issue should be developed by
 

the milestone date of 11/30/03 (if required).
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10. Protectiveness Statement
 

The remedy for the Tacoma Tar Pits site protects human health and the environment in 
the short-term. Sources of contamination including waste materials and contaminated 
soils have been excavated and either permanently stabilized in an onsite engineered 
waste pile or disposed of offsite. Low permeability caps and storm water 
drainage/detention systems are in place across critical areas of the site (e.g., stabilized 
waste pile). The low permeability caps and surface water controls prevent direct 
exposure to, and inhibit leaching of, stabilized wastes. These caps and surface water 
controls further act to minimize onsite groundwater recharge that could accelerate the 
movement of contaminated groundwater. 

Groundwater continues to be contaminated beneath the interior of the site as anticipated 
by the ROD. Groundwater contamination has continued to migrate offsite in two areas. 
The primary contaminant of concern for groundwater is benzene. Presently, 
groundwater contamination does not present a threat to human health and the 
environment because shallow groundwater is not (1) used for any purpose in the 
vicinity of the site, or (2) discharging into local surface water bodies (e.g., Puyallup 
River) where it could potentially impact ecological receptors. 

For the remedy to be protective in the long term, the following actions need to be taken: 

•	 Ongoing annual inspections and O&M procedures must continue to ensure onsite 
remedy elements such as low permeability caps and surface water control structures 
remain functional. 

•	 The recently constructed groundwater extraction and treatment system must 
continue to be operated to control and eliminate the offsite extension of benzene 
plumes in the TTP-3M and TTP-18M areas. Additional extraction wells or other 
optimization actions may ultimately be required if it is determined that the existing 
extraction configuration is not adequate. 
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11. Next Review
 

The next five-year review for the Tacoma Tar Pits site is required by September 2008, 
five years from the date of this review. 
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Photo 1:Groundwater treatment plant with Detention Basin No. 1 in Photo 2:Groundwater treatment plant. 
background. 

Photo 3:Groundwater treatment plant. Photo 4:Groundwater treatment plant. 



Photo 5:Groundwater treatment plant with Detention Basin No. 1 in Photo 6:View to southeast from top of waste pile. 
foreground. 

Photo 7:Detention Basin No. 1. Photo 8:Southwest slope of waste pile. 



   Photo 9:View to north from top of waste pile. Photo 10:BCIS facility under construction in "Hygrade Area." 



Photo 11:Small pavement failure in road accessing top of waste pile. Photo 12:Example of vegetation in drainage ditch. 

























































































APPENDIX D 

Supporting Documents
 



 

 

 

 

APPENDIX D 

Supporting Documents
 

Applied Geotechnology. 1987. Remedial Investigation, Tacoma Tar Pits, Tacoma, 
Washington. Prepared for Washington Natural Gas Company, Joseph Simon & Sons, Inc., 
Hygrade Food Products Corporation, and Burlington Northern Railroad Company. 
Applied Geotechnology, Inc. September 1987. 

Alta Geosciences. 2001a. Memorandum, Preliminary Design Report, Tacoma Historical Coal 
Gasification Site, Groundwater Remediation System. Alta Geosciences, Inc. February 16, 
2001. 

Alta Geosciences. 2001b. Engineering Report, Wastewater Discharge Application, Tacoma 
Historical Coal Gasification Site. Alta Geosciences, Inc. September 2001. 

Alta Geosciences. 2003a. Construction Completion Report, Groundwater Remediation System, 
Tacoma Historical Coal Gasification Site. Alta Geosciences, Inc. January 2003. 

Alta Geosciences. 2003b. Groundwater Remediation System, Operation and Maintenance 
Plan, Tacoma Historical Coal Gasification Site. Alta Geosciences, Inc. February 2003. 

DOF. 1991. Framework for Remediation. Prepared for the Washington Natural Gas 
Company. Dalton, Olmsted & Fuglevand, Inc. September 1991. 

DOF. 1995a. Post-Remediation Water Quality Monitoring Plan. Dalton, Olmsted & 
Fuglevand, Inc. September 1995. 

DOF. 1995b. Remedial Action Report, Tacoma Historical Coal Gasification Site. Dalton, 
Olmsted & Fuglevand, Inc. September 1995. 

DOF. 1995–1998. Water Quality Monitoring Reports, Tacoma Historical Coal Gasification Site. 
Prepared for the Washington Natural Gas Company. Dalton, Olmsted & Fuglevand, Inc. 

DOF. 1999. Memorandum, Screening of Groundwater Remedial Alternatives, Tacoma Historical 
Coal Gasification Site. Dalton, Olmsted & Fuglevand, Inc. August 10, 1999. 

DOF. 2000. Memorandum, Draft Conceptual Design Report, Tacoma Historical Coal 
Gasification Site. Dalton, Olmsted & Fuglevand, Inc. July 24, 2000. 

DOF. 2001. Memorandum, Proposed Water Quality Criteria for Treatment Plant Discharge, 
Tacoma Historical Coal Gasification Site. Dalton, Olmsted & Fuglevand, Inc. April 25, 2001. 

DOF. 2002. Memorandum, Revised Water Quality Program, Tacoma Historical Coal 
Gasification Site. Dalton, Olmsted & Fuglevand, Inc. January 4, 2002. 

DOF. 2003a. Quarterly Report, October 1 to December 31, 2003, Permit No. 001-636-456, 
Tacoma Historical Coal Gasification Site. Dalton, Olmsted & Fuglevand, Inc. January 15, 
2003. 

TTP_5YR_REVIEW_081303.DOC D-1 



 

 

DOF. 2003b. Memorandum, Evaluation of Groundwater Flow Directions, Tacoma Historical 
Coal Gasification Site. Dalton, Olmsted & Fuglevand, Inc. January 22, 2003. 

DOF. 2003c. Water Quality Monitoring Report, September 2002 Sampling Events, Tacoma 
Historical Coal Gasification Site. Dalton, Olmsted & Fuglevand, Inc. January 23, 2002 [sic, 
should read 2003]. 

Ebasco. 1990a. Bench-Scale Treatability Study. Ebasco Environmental, A Division of 
Ebasco Services, Inc., Bellevue, Washington, January 1990. 

Ebasco. 1990b. Extent of Contamination Field Study. Ebasco Environmental, A Division of 
Ebasco Services, Inc., Bellevue, Washington. November 1990. 

Ebasco. 1995. Inspection and Maintenance Manual, Tacoma Historical Coal Gasification Site. 
Prepared for the Washington Natural Gas Company. August 1995. 

Envirosphere. 1987. Feasibility Study of the Tacoma Historical Coal Gasification Site, Final 
Report. Prepared by Envirosphere Company, Bellevue, Washington. July 1987. 

Foster Wheeler. 1995. Inspection and Maintenance for the Tacoma Historical Coal Gasification 
Site, Manual. Prepared for the Washington Natural Gas Company. July 1995. 

Johnson, B. 1988. Approaches for Long-Term Monitoring of the Groundwater, Surface Water 
and Soils at the Tacoma Tar Pits Site. EPA Interoffice Memorandum. 17pp. 

U.S. EPA. 1987. Record of Decision, Decision Summary and Responsiveness Summary for Final 
Remedial Action, Commencement Bay - Nearshore/Tideflats, Tacoma Tar Pits Site, Tacoma, 
Washington. U.S. Environmental Protection Agency. December 1987. 

U.S. EPA. 1988a. Administrative Order Amendment (No. 1). EPA Docket No. 1088-09­
35-106. U.S. Environmental Protection Agency. October 14, 1988. 

U.S. EPA. 1988b. Administrative Order Second Amendment. EPA Docket No. 1088-09­
35-106. U.S. Environmental Protection Agency. December 1, 1988. 

U.S. EPA. 1988c. Administrative Order. EPA Docket No. 1088-09-35-106. U.S. 
Environmental Protection Agency. September 30, 1988. 

U.S. EPA. 1989. Administrative Order Third Amendment. EPA Docket No. 1088-09-35­
106. U.S. Environmental Protection Agency. June 6, 1989. 

U.S. EPA. 1991a. Consent Decree for Settlement Between the United States of America 
and Washington Natural Gas Company, No. C89-155TB (Consolidated with C89-489TB 
and C90-5373B). Lodged with U.S. District Court, Western District of Washington at 
Tacoma on October 4, 1991. 

U.S. EPA. 1991b. Explanation of Significant Differences for the Tacoma Tar Pits Site. U.S. 
Environmental Protection Agency. November 1, 1991. 

U.S. EPA. 1995. Revision of Explanation of Significant Differences for the Tacoma Tar Pits 
Operable Unit. U.S. Environmental Protection Agency. May 9, 1995. 

U.S. EPA. 1998. Five-Year Review, Tacoma Tar Pits Superfund Site. U.S. Environmental 
Protection Agency. September 1998. 

TTP_5YR_REVIEW_081303.DOC D-2 



U.S. EPA. 1998. Letter to Tim Hogan of Puget Sound Energy from Lee Marshall of EPA. 
October 2, 1998. 

U.S. EPA. 2001. Comprehensive Five-Year Review Guidance. EPA 540-R-01-007. U.S. 
Environmental Protection Agency. June 2001. 

TTP_5YR_REVIEW_082603.DOC D-3 










































	Five-Year Review Report
	Five-Year Review Summary Form
	Table of Contents
	Acronyms and Abbreviations
	Executive Summary
	1. Introduction
	2. Site Chronology
	Table 2-1

	3. Background
	3.1 Physical Characteristics
	3.2 Land and Resource Use
	3.3 History of Contamination
	3.4 Initial Response
	3.5 Basis for Taking Action
	Figure 3-1
	Figure 3-2
	Figure 3-3

	4. Remedial Actions
	4.1 Remedy Selection
	4.2 Remedy Implementation
	4.3 Operations and Maintenance
	4.4 Water Monitoring Program
	4.5 Remedy Costs
	Table 4-1
	Table 4-2
	Table 4-3
	Table 4-4
	Figure 4-1
	Figure 4-2
	Figure 4-3
	Figure 4-4

	5. Progress Since Last Review
	5.1 1998 Five-Year Review Findings
	5.2 Actions Completed Since the 1998 Five-Year Review
	5.3 Recent Site Development
	Figure 5-1
	Figure 5-2
	Figure 5-3
	Figure 5-4

	6. Five-Year Review Process
	6.1 Administrative Components
	6.2 Community Involvement
	6.3 Supporting Documents
	6.4 Data Review
	6.5 Review of Applicable and Relevant and Appropriate Requirements
	6.6 Site Inspection
	6.7 Interviews

	7. Technical Assessment
	7.1 Is the Remedy Functioning as Intended?
	7.2 Have the Assumptions on Which the Remedy was Based Changed?
	7.3 Has Any Other Information Come to Light that Could Affect the Remedy's Protectiveness?

	8. Issues
	Table 8-1

	9. Recommendations and Follow-up Actions
	Table 9-1

	10. Protectiveness Statement
	11. Next Review
	12. References
	Appendix A Site Photos
	Appendix B Water Monitoring Program and Results
	Monitoring Locations
	Monitoring Schedule
	Monitoring Data, 2002
	Monitoring Data, 2003

	Appendix C Public Notice
	Appendix D Supporting Documents
	Appendix E Site Visit Checklist
	Appendix F Interview Forms




