Draft Feasibility Study Addendum Input, 11/5/24
Greg Ferguson 

Thanks to Chevron and Ecology for the work completed on this site so far. Most of the site is clean, however, contaminated soil in critical areas remains. A permanent cleanup method is urged for these areas - excavation and removal.

[bookmark: _GoBack]The Draft Feasibility Study Addendum and Disproportionate Cost Analysis should be amended to fully comply with the Model Toxics Control Act Cleanup Regulations (MTCA). The existing draft did not consider several key elements required by the MTCA and did not fully consider others. Elements not considered in the draft include climate change, other reasonable alternatives, tribal input, public input, updated soil samples, future use of the site, and future costs. These elements are important parts in selecting a preferred cleanup action. 

Proposed is a disproportionate cost benefit analysis that considers these elements and does not overemphasize cost. 
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[bookmark: _Toc181769579]Climate change impacts.
Model Toxics Control Act Cleanup Regulations require that climate change be considered. Climate must be included in remedial investigations [WAC 173-340-350 (6)(f)] and for cleanup actions [WAC 173-340-360 (3)(a)(v) and WAC 173-340-360 (5)(d)(iii)(A)(III)]. Climate change was not considered in the evaluation of cleanup alternatives.

Climate change, including sea level rise, can substantially impact the cleanup. The erosion potential for ground near the southwest corner of the site will increase, wave energy can damage soil covers, and rising ground water levels can mobilize remaining contamination.

Current 100 year flood levels are 12.4 ft (all elevations reference the NAVD88 datum) and the southwest part of the Unocal site is in flood Zone VE where wave runup adds another 3.6 ft of potential impact (Flood insurance Study, FEMA, Snohomish County, June 19, 2020). There is a 35% chance that sea levels will be 1 ft higher by 2050 (UW Climate Impacts Groups Sea Level Rise Visualizations). Near term future sea level rise and wave impacts then reach up to an elevation of 17 ft at this location.

BNSF railroad bridges near the southwest corner of the site provide a potential path for water to flow back and forth from the Unocal property to Puget Sound. The bottom of the bridge girders are at 12.7 ft. The potential currently exists for this flow to occur. 

This flood flow will occur more frequently and severely as sea levels rise and storms increase in intensity. Floodwater will enter the Unocal site from the Marsh pipeline, SR104 stormdrain, the Point Edwards stormdrain, and Marsh creeks. When tides recede, this floodwater can flow back to the Sound under the railroad bridges (see drawing below) as the Marsh pipe flow capacity is exceeded. This flood flow will cause erosion near the southwest property corner, potentially damaging engineered covers if they are  installed there.

[image: ]

The southwest corner of the site will encounter high waves as sea levels rise. This wave energy will extend farther inland and overtop the railroad tracks (16 ft). Waves will increase the potential for damage to cap and covers.

Finally, increasing sea levels will cause the groundwater table elevation to rise. This will put more of the contaminated soil in contact with groundwater. The vertical and horizontal motion of groundwater can mobilize contamination and move it to the Willow Creek channel and to Puget Sound.

These mechanisms decrease the Protectiveness, Permanence, Long-term Effectiveness and increase the future costs of cleanup solutions that use caps and covers.

[bookmark: _Toc181769580]Additional remedial action alternatives
The Edmonds community and the Edmonds Marsh Estuary Advocates prefer that all the remaining contamination be removed. However, if the current comparison method that strongly emphasizes cost (the cost/benefit ratio) continues to be used, other alternatives that are less expensive should be considered. 

WAC 173-340-351 (6)(b) supports this suggestion by directing that reasonable cleanup action alternatives be identified and evaluated. These other reasonable alternatives are intermediate between alternatives 4 and 6. Alternative 4 proposes excavation of all remaining contaminated soil areas. Alternative 6 proposes engineered covers for all remaining contaminated soil, continued operation of the dual-phase extraction (DPE) system, contingency plan, and environmental covenant. Intermediate remedial actions combining both excavation and containment should be considered [as described in WAC 173-340-351 (6)(b)(v)].

A proposed new Alternative 7 is shown in the diagram below. The red circles identify contaminated areas that would be capped and covered. The remaining contaminated soil areas would be excavated. Most of the cost of Alternative 4 is excavating around the SR104 pipeline. Leaving these areas with covers is significantly less expensive.

Alternative 7 reduces but does not eliminate the risks of future ground and surface water contamination, future sea level rise impacts, and allows for the eventual reconnection of the Marsh to Puget Sound and restoration of the site to salt water estuary habitat without the cost of further contaminated soil excavation.
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Illustration of proposed Alternative 7

Proposed Alternative 8 is shown below, again the red circles would be capped and covered. This alternative leaves more areas with engineered covers and would be less expensive than Alternative 7.
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Illustration of proposed Alternative 8

These alternatives should be fully considered through an updated disproportionate cost analysis in the feasibility study (see below).

[bookmark: _Toc181769581]Tribal input
Indian tribes' rights and interests have not been considered in the feasibility study as required in WAC 173-340-360 (3)(d)(iii).  Also, WAC 173-340-620 (3) directs that a Tribal engagement plan be developed. The Unocal site is within the adjudicated usual and accustomed fishing area of the Tulalip Tribes. An engagement plan should include phone calls and visits to tribal headquarters to solicit input on the Unocal cleanup.

The tribal engagement and input adoption plans should also incorporate existing documentation. The Tulalip Tribes website, under “Treaty Rights and Government Affairs” includes restoration of natural resources as a tribal mission. A future use of the Unocal site for habitat restoration would help meet this goal.  

Another important source for tribal input is the 1974 Boldt case affirming rights granted in the 1855 Treaty of Point Elliott. Later cases have affirmed treaty rights against destruction of habitat necessary to support the salmon runs. As a result, WSDOT, under a 2013 federal culvert injunction, has a tribal treaty-based duty to remove barriers to fish passage. The repair of the Marsh pipeline fish passage barrier will require a surface water channel on Unocal property. Since WSDOT holds the equitable title to the property, reconnection will be a required future use under this federal injunction.

The existing Marsh pipeline blocks salmon passage and violates tribal treaty rights. Future use of the site for a surface water connection meets court orders to remove fish passage barriers. Contamination left on the site that would impede efforts to restore fish passage. 

Feasibility study benefit calculations should consider tribal rights and resulting court mandated orders. The benefit rank of solutions that leave contamination in the way of reconnecting the Edmonds Marsh to Puget Sound should lowered.

[bookmark: _Toc181769582]New soil samples
Most soil samples were collected during remedial excavations in 2001, 2003, and 2008. Since the site contaminants have been subject to natural attenuation over the intervening years, there may be substantial changes in the number and extent of remaining areas that do not meet cleanup limits.  

This new information could have an impact on the ranking of the benefits of each proposed remedial action alternative and their costs of implementation.

If new remedial action alternatives combining engineered covers with excavation are considered, updated soil sampling will be particularly important. The disproportionate cost analysis will change depending on how much of the site remains contaminated.

Accurate information delineating current soil contamination is needed before alternatives are selected in the feasibility study process. 

[bookmark: _Toc181769583]Future use of the site.
Future use of the site for reconnection of the Edmonds Marsh to Puget Sound must be considered in the evaluation of alternative cleanup methods. 

The existing Marsh pipeline blocks salmon passage and violates tribal treaty rights. Future use of the site for a connection meets a court order (the 2013 federal culvert injunction) that requires the removal of fish passage barriers. Contamination left on the site would impede efforts to restore fish passage. The surface water channel replacing the pipeline would be on the Unocal site. Since WSDOT holds equitable title to the property, reconnection will be a required future use under this federal injunction.

Also, WSDOT proposed replacement of the Marsh pipeline with a surface water reconnection when planning for a ferry terminal on the site. The terminal project has been abandoned but if WSDOT retains ownership plans would likely still include this reconnection. There are detailed and specific goals and a habitat plan developed for this reconnection.

Future use of the site as a saltwater estuary is the option preferred by the local Edmonds Community. 

When these future uses are considered, the Protectiveness, Permanence, Long-term Effectiveness rating of cleanup solutions that leave contaminated soil on the site should be lowered.

[bookmark: _Toc181769584]Future costs.
A cleanup action requirement is that post construction costs are one of the criteria used to evaluate each alternative [WAC 173-340-360 (5)(d)(vi)(B)]. Alternatives that leave contaminated soil on the property are subject to these future costs. They are not included in the current feasibility study.

The costs necessary to maintain the effectiveness of engineered covers include: 
· Replacement or repair of covers and caps.
· Compliance monitoring (including sampling and analysis). 
· Periodic reviews.
· Regulatory oversight.

Major potential future costs include: 
· The added cost of replacing/repairing the SR104 stormdrain due to contaminated soil. The 50 year old pipeline is likely to need repair or replacement soon. The additional cost of dealing with contaminated soils when replacing the stormdrain needs to be estimated. If this cost makes replacement too expensive, repair options such as cast in place pipe would be considered. The additional cost of repair vs replacement should be assigned to cleanup alternatives that leave contaminated soil around the pipe. 
· The added costs due to contaminated soil of replacing/repairing the Point Edwards stormdrain and Point Edwards water supply pipe. Both these pipelines are 20 years old and have remaining areas of contamination over and around them. These added costs due to contaminated soil removal are also part of the future cost of remedial action alternatives. 
· Impacts due to climate change induced sea level rise: 
· Costs of engineered cover damage resulting from flood flow and wave action near the southeast corner of the Unocal property. 
· The future costs of excavating areas where groundwater level increases and frequent sea water inundation mobilizes and moves contamination toward Willow Creek and Puget Sound.
· The added cost of overdesigning stormwater management systems and construction of backups to prevent flood damage to engineered covers.
· Repair and remediation due to earthquakes. The loose, saturated soils and fill materials at the marsh are subject to liquefaction. This could potentially mobilize contamination. Typical surface features from liquefaction include “sand boils” that could disrupt a soil cap.
· Repair and remediation due to tsunamis. Engineered covers need to be constructed to withstand high wave forces. 
 
Including these future costs in the disproportionate cost analysis has the potential to result in the selection of a different cleanup alternative. 

[bookmark: _Toc181769585]Disproportionate Cost Analysis
Changes are proposed to cost estimates, benefits, and the method used for comparison.

Cost Estimates
1. Include future costs. Engineered cover maintenance; the added costs due to contamination of repair/replacement of the SR104 stormdrain, the Point Edwards stormdrain and the Point Edwards water main; the future costs of climate induced wave and flood damage to covers; future excavations required if rising groundwater levels and frequent flooding mobilize remaining contamination; and earthquake, tsunami, and stormwater flood protection costs should all be estimated and included (see the future costs section above).
2. Include new, combined treatment method alternatives. Alternatives (7 and 8) that do not excavate the SR104 stormdrain are much less costly. The estimated upper cost for the WSDOT stormdrain excavation in Alternative 4 is $8,620,000 (30% contingency included). Removing that amount from the Alt 4 total results in a cost of $2,800,000 for Alt 7.  Adding future costs to the Alt 6 estimate would then make the costs comparable. 
3. Change the way that costs are compared to benefits. Using the Cost/Benefits ratio overvalues the importance of costs. WAC 173-340-360 (5)(d) lists six criteria for comparing alternatives and one of those is cost. There is no rule that requires that cost be considered as significantly more important than the other five criteria. There are two options for aligning the disproportionate cost analysis with the WACs:
· Do not use Cost/Benefit as the comparison tool. Include cost as one on the 6 criteria and score and weight it as is done with the others.
· If he Cost/Benefit ratio is used, change the score range from 0-5 to 0-10. Benefits can then be given more relative importance with a wider range of scoring options. 

Benefit scoring
Weights are assigned based on the importance of Protectiveness, Permanence, Effectiveness over the long-term and Cost. Cost is not given a significantly higher weight. The scoring assumes a 0 to 10 scale.

Protectiveness (weight 25%). Excavation and engineered covers, while in place, are protective of human health and the environment, reduce existing risks, require similar timeframes for attaining standards, and improve environmental quality. However, leaving contamination on-site means that risks due to engineered cover damage continue over long periods, lowering the score for all those considerations. On-site risks are high when contamination remains. These risks include failure of the SR104 or Point Edwards pipelines and cover damage due to human activities, climate induced flood flow and wave action, tsunamis, earthquakes. The risk to groundwater increases as the water table rises and sea water inundates the site more frequently. Groundwater is also at risk when the DPE system shuts down and contamination around the SR104 pipeline is no longer contained. Public and tribal input favoring excavation is a factor in the scoring.
	Alt 4 – score of 10
	Alt 6 – score of 5 
	Alt 7,8 – intermediate between Alt 4 and Alt 6

Permanence (weight 20%). Engineered covers do not permanently destroy or reduce the mass of hazardous substances over a reasonable time frame. They protect ecological receptors while in place and are undamaged and reduce upward but not horizontal mobility. Excavation options more closely align with the public goal of Marsh restoration and with tribal treaty obligations. 
	Alt 4 – score of 10
	Alt 6 – score of 2 
	Alt 7,8 – intermediate between Alt 4 and Alt 6

Effectiveness over the long term (weight 20%). Engineered covers do not have the certainty of success that excavation has, are less reliable, are not resilient to climate change, leave risk in place, and require long-term maintenance and control. Engineered covers and institutional controls are the lowest ranking components in the hierarchy guide described in the WAC.
	Alt 4 – score of 10
	Alt 6 – score of 1 
	Alt 7,8 – intermediate between Alt 4 and Alt 6

Management of implementation risks (weight 5%). Excavation has the greatest potential for exposure of workers to contact contaminants and the largest addition of GHG to the atmosphere.
Alt 4 – score of 1
	Alt 6 – score of 10 
	Alt 7,8 – intermediate between Alt 4 and Alt 6

Technical/administrative implementability (weight 5%). Excavation requires the most technical and administrative overhead but over a shorter time period than engineered covers. 
	Alt 4 – score of 5
	Alt 6 – score of 5 
	Alt 7,8 – score of 5

Cost (weight 25%). The cost of Alt 4 is currently estimated to be five times higher than Alt 6. Including future costs in the estimate for Alt 6 will bring that difference closer.  
	Alt 4 – score of 3
	Alt 6 – score of 10 
	Alt 7,8 – intermediate between Alt 4 and Alt 6

[bookmark: _Toc181769586]Conclusion 
When climate change, other alternatives, tribal input, public input, updated soil samples, future use of the site, and future costs are fully included in the alternative comparison and when cost is given a weight comparable to the other criteria, Alternative 4 will be the likely preferred alternative. If the cost/benefit ratio continues to be used then proposed Alternative 7 or 8 will likely be the preferred alternative.
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