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SUBJECT:   
A briefing and review of the Environmental Protection Agency’s (EPA) the Lower Duwamish Waterway Superfund Cleanup proposal and alternatives.
SUMMARY:   
This briefing is a follow up to the March, April and May briefings before the committee on EPA’s proposed cleanup of the Lower Duwamish River.  The first two briefings were given by Pam Elardo, Director, Wastewater Treatment Division.  The May briefing was given by Dr. Bill Daniell, University of Washington, School of Public Health and BJ Cummings, Development and Policy Advisor, Duwamish River Cleanup Coalition/ Technical Advisory Group (DRCC/TAG) and was limited to the nearly completed Health Impact Assessment (HIA) conducted by researchers at the University of Washington regarding the health impacts of EPA’s proposed plan.  The HIA also contains recommendations to mitigate and/or improve the proposed clean up.
This briefing is intended to provide an overview of EPA’s proposed cleanup as compared to recommendations made by the Lower Duwamish Waterway Group (LDWG) and the Duwamish River Cleanup Coaliton (DRCC).    This overview is meant to provide more information before the Regional Water Quality Committee considers a comment letter to EPA.  The deadline for comments to submitted on EPA’s proposed plan is June 13, 2013.

Comparison of Remedial Alternatives, including Technologies, Action Levels and Remediated Acreage
Technologies Common to all Remedial Alternatives 
The remedial cleanup technologies described below were used to develop remedial action alternatives to address contamination in the LDW, including dredging and excavation, capping, treatment, enhanced natural recovery (ENR), and monitored natural recovery (MNR). The “no action” alternative would use no remedial technologies (although it does include long-term monitoring). All alternatives would be implemented after cleanup is completed in the Early Action Areas (29 acres) along with sufficient source control to minimize recontamination. The engineered remedial technologies are as follows: 

· Dredging and Excavation – Removal of sediments through dredging or excavation in areas where it is necessary to maintain water depth for human use or to maintain habitat; dredging and excavation is incorporated into all remedial alternatives. 

· Sediment disposal – All alternatives include disposal of dredged or excavated materials at an off-site upland permitted facility. Alternative 2R-CAD also includes disposal of contaminated sediments in a contained aquatic disposal (CAD) site within the LDW. Alternative 5R-Treatment includes treatment of dredged sediments prior to disposal. 

· Capping – Many alternatives include capping of contaminated sediments in areas where there is sufficient water depth to build a cap. Engineered sediment caps are constructed by placing clean sand, gravel, and rock on contaminated sediments to provide physical and chemical isolation of contaminants. Caps will be a minimum of 4 feet thick in intertidal clamming areas, and cap thickness in other areas will be determined during remedial design. In habitat areas, the uppermost layers of caps will be designed using suitable habitat materials. Other materials, such as activated carbon or other contaminant-sequestering agents, may be used to reduce the potential for contaminants to migrate through the cap. The effectiveness and potential impacts of these amendment technologies will be evaluated in pilot studies performed during remedial design. 

· Enhanced Natural Recovery (ENR) – Many alternatives include Enhanced Natural Recovery of contaminated sediments. ENR refers to the placement of a thin layer (approximately 6 to 9 inches) of clean sand or other suitable habitat materials on sediments, which immediately provides a new surface substrate of clean sediments. This cleaner material mixes with the underlying contaminated material, through mechanisms such as bioturbation. ENR reduces contaminant concentrations in surface sediments more quickly than would happen by natural sedimentation processes alone. ENR is proposed for areas with less sediment contamination and only in Recovery Category 2 and 3 areas. In some areas, ENR may be combined with in situ treatment; in other words, the sand layer may be amended with activated carbon or other sequestering agents to reduce the bioavailability of organic contaminants such as PCBs. The effectiveness and potential impacts of using in situ treatment or amendment technologies, as well as the areas best suited for these technologies, will be evaluated in pilot studies performed during remedial design. 

Other, non-engineered, technologies common to all alternatives include: monitored natural recovery, monitoring, and institutional controls, as described below: 

· Monitored Natural Recovery (MNR) – Monitored natural recovery relies on natural processes to reduce ecological and human health risks to acceptable levels, while monitoring recovery of sediments over time to determine remedy success. Within the LDW, natural burial of contaminants through sedimentation from upstream is the primary natural recovery mechanism. The sediment transport model (STM) and bed composition model (BCM), supported by RI/FS data, were used to estimate reduction of sediment COC concentrations over time through natural recovery. 
· Two categories of MNR for the Preferred Alternative Only: MNR To SQS and MNR Below SQS – Terminology used to describe MNR in this Proposed Plan for the Preferred Alternative differs from that used in the FS, as follows. 

– In the FS the term "MNR" referred only to reduction of COC concentrations through natural processes until the SQS are reached (i.e., only areas where concentrations are above the SQS; once SQS are reached, MNR would no longer apply and the area would be designated “long-term monitoring”). As used in the FS, MNR included more intensive monitoring and additional actions in any areas where the SQS is not achieved within 10 years after remedial action. Areas where COC concentrations are below the SQS were designated in the FS as "long-term monitoring" areas with a lower sampling density, although the FS acknowledged that reduction of COC concentrations through natural recovery would continue in those areas also. 

– In this Proposed Plan (and in the 2012 FS Supplement; see Key Documents), the term “MNR” is used to describe all areas where reduction of COC concentrations through natural recovery is predicted to continue after cleanup is complete (i.e., areas where concentrations are above the SQS and areas where they are below the SQS). For the Preferred Alternative only, the Proposed Plan further refines MNR, dividing it into two different categories: 1) MNR To SQS, for areas where MNR would be used to achieve the SQS (PRGs for RAO 3); and 2) MNR Below SQS for areas where MNR is used to further reduce COC concentrations to the remaining PRGs for RAOs 1, 2, and 4. Use of this terminology is more fully described in Section 10. 

· Monitoring – Monitoring includes sampling sediments, surface water, fish and shellfish tissue, and other media to assess site conditions before, during and after cleanup. All alternatives include baseline monitoring during the remedial design phase. Monitoring will continue through construction to assess compliance with construction performance standards, and will continue over the long term to determine whether technologies are operating as intended and to assess progress toward achieving the cleanup levels. 

· Institutional controls – Because none of the alternatives evaluated in the FS would provide sufficient risk reductions to allow for unrestricted use of the LDW, all alternatives include use of Institutional Controls (ICs). It is important to recognize that even if all natural background-based PRGs were met (keeping in mind that calculated risk-based concentrations are more stringent than background levels), this would not safely allow for unrestricted use of the LDW (human consumption of unlimited quantities of resident fish and shellfish). The ICs considered for the LDW include: 

–    Informational devices, such as seafood consumption advisories, public outreach, and education to reduce human exposure from consuming contaminated fish and shellfish within the LDW, and monitoring and notification of waterway users, including use of the state’s Environmental Covenants Registry; and 

· Proprietary controls, such as environmental covenants to protect the integrity of the engineered features such as sediment caps. They would typically require EPA or Ecology approval prior to activity that may disturb or encounter contamination that remains in the LDW after cleanup. 

Institutional controls will only be relied upon to the minimum extent practicable, consistent with MTCA institutional control regulations (WAC 173-340-440(6)).
EPA’s Preferred Alternative: 

The Preferred Alternative addresses all areas where contaminant concentrations exceed the Preliminary Remediation Goals (PRGs) through a combination of active cleanup technologies, monitored natural recovery, and institutional controls. It consists of the following elements: 
Apply active cleanup technologies in a total of 156 acres: 

· Dredge or partial-dredge and cap approximately 84 acres of more highly contaminated sediments where it is necessary to maintain water depth for human use or to maintain habitat. Approximately 790,000 cubic yards of dredged materials will be transported via truck or rail for disposal at a permitted upland off-site landfill facility. If sediment contamination is 4 feet thick or less in an area selected for dredging, all contaminated sediments will be dredged. If contamination is greater than 4 feet thick, sediments will be partially dredged and capped. 

· Place engineered sediment caps on approximately 24 acres of more highly contaminated sediments where there is sufficient water depth for a cap.

· Place a thin layer (6 to 9 inches) of clean material (referred to as enhanced natural recovery [ENR]) in approximately 49 acres of sediments in areas that meet the criteria for ENR. Suitable habitat materials will be used in habitat areas. ENR may include in situ treatment using activated carbon or other amendments, and engineered designs for sediment stability. The effectiveness and potential impacts of using in situ treatment or amendment technologies, as well as the areas best suited for these technologies, will be evaluated in pilot studies performed during remedial design. 

· Maintain sufficient water depth for human use and habitat function through application of the following criteria: 

– All areas above -10 ft MLLW are considered habitat areas, and will be maintained at their current elevation and backfilled or capped with suitable habitat materials. 

– The Federal navigation channel and berthing areas will be maintained at or below their current operating depths. In order to avoid damage to a cap or ENR layer during maintenance dredging, the top of any ENR layer will be at least 2 ft and the top of any cap will be at least 3 ft below the authorized Federal navigation channel depth (2 ft below the operating depth for berthing areas). 

– Shoaled areas in the navigation channel (where the bottom elevation is currently shallower than the navigation depth) will be dredged if COCs in the top 2 ft of sediments exceed the RALs. 

· Remove debris and pilings throughout the LDW as necessary or as required by EPA to implement the remedy, and dispose of materials at a permitted off-site facility. 

Implement monitored natural recovery (MNR) in approximately 256 acres of sediments where surface sediment contaminant concentrations are predicted to be reduced over time through deposition of cleaner sediments from upstream. MNR will apply to those areas that are not subject to active remediation, using either MNR To SQS or MNR Below SQS, as described below. The STM and BCM, supported by data collected during the RI/FS, were used to estimate the amount of time required to reduce COC concentrations in sediments through natural recovery. For all areas where MNR is applied, long-term monitoring of surface sediments (top 10 cm) will be implemented to evaluate whether the PRGs for protection of benthic invertebrates (the SQS) are being achieved in a reasonable timeframe or are not met within 10 years after remediation. 

· In MNR areas, more intensive long-term monitoring will be conducted in areas with sediment COC concentrations that are less than sediment RALs but greater than the SQS (referred to as MNR To SQS). 

· Should MNR not achieve SQS or progress sufficiently toward achieving it in 10 years, additional cleanup (e.g., dredging, capping, or ENR, following the decision criteria in Figure 19 and Figure 20) will be required. 

Less intensive monitoring will be conducted in areas with sediment COC concentrations that are below the SQS but above the sediment PRGs for protection of human health (referred to as MNR below SQS). If these PRGs are not achieved, additional cleanup actions will be considered in a future decision document. 

Sample the entire LDW (441 acres) as part of baseline, construction, post-construction, and long-term monitoring – Conduct sampling and analysis to establish post-Early Action Area (EAA) cleanup baseline conditions during remedial design, including surface and subsurface sediments, surface water, and fish and shellfish tissue. 
–  Remedial design sampling data will be used to modify the cleanup footprint. Sampling data will be compared to sediment RALs for intertidal and subtidal areas. 

–  Remedial design data will also be analyzed to evaluate of the effectiveness of EAA cleanups and natural recovery that have occurred since the RI/FS sampling and to serve as a baseline for comparison to post-cleanup data. 
–  If any sediment COC concentration at any location exceeds its contaminant-specific RAL for a specified interval, then active remediation (dredging, capping, or ENR, or a combination thereof) will be required. 

– The type of remedial technology to be applied will be consistent with remedial technology applications shown in Figure 19 and Figure 20. Area-specific technologies will be selected for areas with structural or access limitations (e.g., under piers). 

· Conduct research during remedial design to further assess the relationship between arsenic and cPAH concentrations in sediment and clam tissue, and to assess whether remedial action can reduce clam tissue concentrations to the PRGs. EPA anticipates that source control and the proposed remedial actions in the Preferred Alternative will lower clam inorganic arsenic and cPAH concentrations; however, the amount of reduction is unknown. If EPA determines, based on these studies, that additional remedial action is needed to achieve clam tissue cleanup levels, this decision will be addressed in a future decision document. 

· Conduct environmental compliance monitoring during construction, as well as monitoring during and after construction, to ensure compliance with construction standards and project design documents. 

· Conduct post-construction and long-term monitoring for sediments, surface water, fish and shellfish tissue, and other media as determined during remedial design to ensure protectiveness of human health and the environment and to protect the integrity of the remedial actions and aid in the evaluation of source control effectiveness. A subset of baseline and long-term monitoring samples will be analyzed for other contaminants not selected as COCs but identified in the HHRA as posing an excess cancer risk of greater than 1 in 1,000,000 or non cancer HQ of 1 at the adult Tribal RME, to assess their reduction over time. 

Provide institutional controls (ICs) for the entire waterway to reduce exposure to contaminants, ensure remedy protectiveness, and protect the integrity of the remedy, while minimizing reliance on ICs, particularly seafood consumption-related ICs, to the extent practicable. ICs will include proprietary controls in the form of environmental covenants pursuant to the Washington Uniform Environmental Covenants Act (UECA), and informational devices including fish and shellfish consumption advisories to reduce human exposure from ingestion of contaminated resident seafood. EPA will rely on the existing WDOH fish and shellfish consumption advisories (see Seafood Advisories for the Lower Duwamish Waterway, page 14) and may implement additional advisories or other measure to provide additional protectiveness. Outreach and education programs will also be used to enhance seafood consumption advisories. 

Cost of the Preferred Alternative – The total estimated capital costs (net present value) to construct the Preferred Alternative are $258 million, and the total estimated operation, maintenance, and monitoring costs (net present value) are approximately $47 million for a total of $305 million (excluding the cost of source control, which is not part of the in-waterway portion of the Site, and the cost of the Early Actions). The Preferred Alternative is estimated to take 7 years to construct. 

Role of EAAs in the Preferred Alternative – The remedial technologies described above for the Preferred Alternative apply to 412 acres of the LDW. An additional 29 acres of the most contaminated sediments in the LDW have been or will be addressed by cleanups in Early Action Areas.
Remedial Alternatives

Remedial alternatives for the LDW were developed to meet the requirements of CERCLA and its regulations, the NCP, and MTCA and its regulations (including the SMS). The NCP and MTCA require that a range of remedial alternatives be evaluated to provide protection of human health and the environment primarily by preventing or controlling exposure to hazardous substances, pollutants, or contaminants within a site. The development and analysis of the remedial alternatives form the basis for EPA's selection of the Preferred Alternative
The alternatives use varying combinations of the technologies listed above. Elements that vary among alternatives include 1) the extent of the active remediation, 2) the technologies assigned, and 3) the COC concentrations (RALs) where a technology may be applied. 

Each of the twelve remedial alternatives are briefly described in Attachments 1 of this staff report. Higher numbered alternatives must achieve progressively lower RALs and they have increasingly larger cleanup footprints (e.g., the cleanup footprint for Alternative 3 is larger than that of Alternative 2). 

For the alternatives that emphasize removal (the "R" alternatives ), dredging/excavation and disposal would be the primary technologies used for active remediation. The combined technology ("C") alternatives emphasize the use of capping, enhanced natural recovery (ENR), and in situ treatment. They would use dredging and excavation only where capping and ENR/in situ treatment are not feasible due to requirements to maintain water depths in habitat areas, the navigation channel, or berthing areas. In the “C” alternatives, ENR is used only in areas with low scour potential and moderate sediment contaminant concentrations because underlying sediment contamination is not isolated by this technology. For the FS and this Proposed Plan, moderate contamination is defined as 1 to 1.5 times the intertidal RAL (applied in the top 45 cm) and 1 to 3 times the LDW-wide RAL (applied in the top 10 cm). More aggressive technologies such as isolation caps would be used in highly contaminated areas (where concentrations are greater than 1.5 times the intertidal RAL or 3 times the LDW-wide RAL) and in areas with scour potential. Dredging, and partial dredging and capping, would be used where elevation constraints preclude capping alone. 

Because all alternatives use similar technologies, the primary ARARs are the same for all alternatives, and are described in Section 9. All Alternatives (except Alternative 1, No Action) include off-site disposal of dredged material. Data from the RI/FS indicate that sediment removed from the LDW can be disposed of in a solid waste (RCRA Subtitle D) landfill. If wastes that require disposal in a landfill permitted to
Staff will provide an overview and graphic presentation of a comparison of the alternatives, as analyzed by EPA and as recommended by the Lower Duwamish Waterway Group and Duwamish River Cleanup Coaltion.
BACKGROUND:

On February 28, 2013 EPA issued the Proposed Plan for the Lower Duwamish Waterway Superfund Site which presents a Preferred Alternative to clean up contamination in the in-waterway portion of the Lower Duwamish Waterway Superfund Site. There are three components to the strategy proposed by EPA and the Washington Department of Ecology (Ecology) for cleaning up the LDW: 
1) early identification and cleanup of the most contaminated areas in the waterway, referred to as Early Action Areas (EAAs)
; 
2) controlling sources of contamination to the waterway; and 
3) cleanup of the remaining contamination in the waterway—addressed in this Proposed Plan—including long-term monitoring to measure the success of the remedy in achieving cleanup goals.
A digital copy of the Proposed Plan for the Lower Duwamish Waterway Superfund Site can be found at:  http://www.epa.gov/region10/pdf/sites/ldw/pp/ldw_pp_022513.pdf
Ecology is the lead agency for the second component of the strategy, source control. Ecology and other agencies have made substantial progress towards finding, investigating, and controlling historical and ongoing sources of pollution to the LDW, though more work remains. Appendix A to the Proposed Plan provides Ecology's strategy for its continuing efforts to identify and address sources of contamination to the waterway.
A digital copy of Ecology’s Source Control Strategy (Appendix A to the Proposed Plan) can be found at:

  http://www.epa.gov/region10/pdf/sites/ldw/pp/ldw_sc_strategy_draft_final_dec2012.pdf
The third component of the strategy to address pollution in the Duwamish waterway is the additional cleanup of the in-waterway portion of the Site. It is based on four goals, which EPA calls Remedial Action Objectives (RAOs):
RAO 1: Reduce to protective levels the human health risks associated with consumption of contaminated Lower Duwamish Waterway resident fish and shellfish by adults and children with the highest potential exposure.

RAO 2: Reduce to protective levels the human health risks from direct contact (skin contact and incidental ingestion) to contaminated sediments during netfishing, clamming, and beach play.

RAO 3: Reduce to protective levels the risks to benthic invertebrates from exposure to contaminated sediments.

RAO 4: Reduce to protective levels the risks to crabs, fish, birds, and mammals from exposure to contaminated sediment, surface water, and prey.
The Preferred Alternative, which addresses approximately 412 acres, includes the following elements:
· A total of 156 acres of active cleanup, consisting of:

– 84 acres of dredging or partial dredging and capping (an anticipated total volume of 790,000 cubic yards would be dredged and disposed in an upland landfill);

– 24 acres of capping, with possible amendment with activated carbon or other contaminant-sequestering agents; and

– 48 acres of Enhanced Natural Recovery (ENR – placing 6 to 9 inches of clean material over contaminated sediments) with possible amendment with activated carbon or other contaminant-sequestering agents, if these amendments are shown to be effective in pilot tests.
· Further reduction of contaminant concentrations over time in the remaining 256 acres through Monitored Natural Recovery (MNR – relying on natural processes such as burial of contaminated sediments by cleaner sediments from upstream). Long-term monitoring data will determine whether additional cleanup actions will be necessary in MNR areas.
· Institutional controls (ICs) and LDW-wide monitoring to enhance and measure protectiveness, and to protect the integrity of remedial action elements such as capping and ENR, while minimizing reliance on seafood consumption-related ICs to the extent practicable.
· The Preferred Alternative also assumes completion of an additional 29 acres of cleanup in Early Action Areas
After the comment period on the proposed plan, which ends in June 2013, EPA and Ecology will issue a Record of Decision to direct cleanup actions and long-term monitoring.
EPA estimates that the proposed cleanup will take about 7 years to implement, with an additional 10 years to reduce contaminant concentrations to their lowest predicted concentrations through natural recovery. The estimated cost of the proposed cleanup (based on the Preferred Alternative summarized above) is $305 million.
In addition to the Proposed Plan and Ecology’s Source Control Plan, EPA has also issued an environmental justice analysis to provide an assessment of the environmental and environmental health impacts of the proposed Superfund cleanup actions on the affected community. This includes an assessment of the outcomes of proposed Superfund actions on the community, and what environmental justice concerns stem from those proposed actions.
Included in this document are data on the burden faced by the community, such as the health status and indicators of health risk in the community, and other exposures to environmental pollution faced by the community living around the LDW. The neighborhoods directly affected by construction-related impacts include the Georgetown neighborhood east of the waterway, and the South Park neighborhood to the west, along with segments of other neighborhoods that flank the length of the LDW. Other individuals work on its shores or use the river for fishing and recreation and are also considered part of the affected community.
A digital copy of the Environmental Justice Analysis, (Appendix B to the Proposed Plan) can be found at:  

  http://www.epa.gov/region10/pdf/sites/ldw/pp/ej_analysis_ldw_feb_2013.pdf
History of the Duwamish and Cleanup Efforts
The Lower Duwamish Waterway is Seattle's primary industrial waterway and the super fund site is approximately the 5.5 mile portion of the ‘end’ of the Duwamish River which flows into Elliott Bay.  Its 32 square-mile drainage area is home to more than 80,000 jobs.  Decades of unchecked industrial use and common widespread human activities have deposited tons of harmful contaminants including PCBs, arsenic, PAHs (polycyclic aromatic hydrocarbons), chlorinated dioxins & furans, metals, and phthalates in the waterway's sediments.  Today, contaminants continue to enter the waterway from the air, Green River Duwamish watershed, vehicles passing overhead, surface water runoff and sewer outfalls.

Contamination from nearly 100 years of industrial and commercial activities in the drainage basin has settled into the sediments at the bottom of the waterway.  The contaminated sediments pose health risks to:

· People who eat seafood (but not salmon) living in the waterway;

· People who come into contact with sediments along the waterway’s banks and beaches;

· Benthic organisms living in the sediments that are important to the waterway’s food chain;  and

· Some wildlife living in the waterway, including river otters

The Wastewater Treatment Division (along with other divisions of King County) have been participants in the Lower Duwamish Waterway Group (LDWG) for the past 12 years. LDWG consists of the City of Seattle, King County, the Port of Seattle and the Boeing Company.  
Since 2000, the LDWG partners have worked under a voluntary agreement with the U.S. Environmental Protection Agency (EPA) and the Washington State Department of Ecology (Ecology) for a coordinated investigation of the Lower Duwamish Waterway (LDW) sediments. This investigation is called a Remedial Investigation/Feasibility Study (RI/FS). The remedial investigation, which began in 2001, was performed to determine the extent of contamination and risks for people and wildlife. 
In 2003, to get an early start on reducing risks from the site, LDWG proposed and EPA approved areas for early action sediment cleanup. Actions were taken at three of these most polluted sites (the Norfolk combined sewer overflow outfall and the Duwamish/Diagonal Way outfalls, and Slip 4). Cleanup is underway at Boeing Plant 2. Jorgensen Forge and Terminal 117 are next in line for early cleanup. 

Planning for cleanup of the overall river is proceeding in parallel with the early actions. Based on information in the remedial investigation on the extent of contamination and on the associated human and ecological risks, LDWG prepared a feasibility study. The study examined different methods and alternative plans to clean up the contamination and reduce risk. The draft feasibility study was completed in 2009 and reviewed by the public. Based on that input, the draft final study was released on October 18, 2010. Members of the public, agencies, businesses, and tribes submitted more than 1,300 comments during the public comment period. With the input received, EPA and Ecology published a final feasibility study in October 2012. 
As reported in the summary, EPA and Ecology have now released a proposed plan to address the cleanup of the remaining areas of the waterway and address controlling sources of historical and on-going pollution to the Duwamish.
ATTACHMENTS:    
1.  Summary tables of a) Remedial Alternatives and Associated Remedial Technologies, Remedial Action Levels and Actively Remediated Acres; and b) Remedial Alternative Areas, Volumes, and Costs
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� Cleanups have been completed at three EAAs, and are underway at two more EAAs.  More information regarding this can be found in the ‘Background’ section of this report.






