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March 17, 2021 
DAT-2021-009 
 
 
Li Ma 
Department of Ecology  
NWRO 3190 160th Ave SE 
Bellevue, WA 98008-5452 
 
 
Subject: Response to Ecology’s February 1, 2021 Comments on the Draft Feasibility Study and 

Draft Supplemental Feasibility Study Reports 
Boeing Auburn Facility 
Agreed Order No. 01HWTRNR-3345 

 
Dear Mr. Ma: 
 
Thank you for your February 1, 2021 letter providing comments on the draft Feasibility Study (FS) 
and draft Supplemental Feasibility Study (SFS) reports for the Boeing Auburn Facility submitted by 
The Boeing Company (Boeing) pursuant to Agreed Order No. 01HWTRNR-3345 (AO).  
 
As you are aware, Boeing has invoked informal dispute resolution pursuant to the AO related to 
cleanup levels at the Boeing Auburn Site (Site), as indicated in Boeing’s February 12, 2021 email 
(Boeing 2021). Boeing also disagrees with some of the comments provided by the Washington State 
Department of Ecology (Ecology) on the FS and SFS, and those disagreements are addressed in the 
enclosed documents. This letter, along with Attachments A and B, provide specific information and 
background explanations for the items under dispute (i.e., cleanup levels) and provides clarifications 
or responses to pertinent general comments made by Ecology. 
 
Boeing notes that these disagreements and the disputed issues do not change the remedies selected 
for the Areas of Concern (AOCs) at the Site, which have been agreed upon by both Ecology and 
Boeing. Ecology agreed to the remedies for AOC A-01, A-09, and A-13, as proposed in the FS. For 
AOC A-14, Alternative D1 (Site-wide Monitored Natural Attenuation [MNA]) was the selected remedy 
in the FS and SFS. Ecology’s February 1 comments include that Alternative D6 (Enhanced in situ 
bioremediation at the Algona Focus Area and MNA) should be the preferred remedy. While Boeing 
believes Alternative D1 is the appropriate remedy, Boeing is willing to implement Alternative D6 as 
the final remedy for AOC A-14. A summary of the final remedies selected for the Site AOCs are as 
follows: 

• AOC A-01 (Former underground storage tanks [USTs] northwest of Building 17-06): 
Excavation of soil contamination, emplacement of oxidative in situ treatment in the backfill, 
and supplemental MNA, as necessary. 

• AOC A-09 (Building 17-07 Acid Scrubber Drain Line Leak): Future excavation of soil 
contamination and monitored containment until that time. 

• AOC A-13 (Building 17-06 [east side] Petroleum Hydrocarbon Contamination): No cleanup 
action is required. 

• AOC A-14 (Site-wide trichloroethene [TCE] and vinyl chloride [VC] Groundwater 
Contamination and TCE in limited soil areas at the Facility): Enhanced in situ Bioremediation 
at the Algona Focus Area and MNA. 
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Ecology and Boeing have agreed on the remedies for each AOC, and the remaining issues under 
dispute or disagreement do not change the remedy selection. Consequently, Boeing and Ecology 
have agreed that the draft FS and SFS documents do not need to be updated or revised (Ecology 
2021).  

The information and explanation of items under dispute (i.e., cleanup levels) are provided in 
Attachment A to this letter. Ecology has not provided sufficient rationale to justify disagreement with 
points made by Boeing related to cleanup levels in the FS and SFS. Boeing reiterates and provides 
additional supporting documentation for proposed cleanup levels in Attachment A. Items under 
dispute need to be resolved prior to preparation of the draft cleanup action plan (dCAP).  

Many of Ecology’s comments request specific text changes to the FS and SFS reports (Tables 1 and 
2 in Ecology’s comment letter). These comments will not be specifically addressed, since the reports 
are not being updated. Ecology also provided other “general comments” on the FS and SFS, some of 
which Boeing disagrees with. While these do not affect the selection of remedies in the FS, they are 
pertinent to the CAP implementation. Boeing’s responses to the applicable general comments 
received from Ecology are provided in Attachment B to this letter. 

Thank you for the opportunity to provide this response to comments and the ongoing collaboration 
between Boeing and Ecology. We look forward to additional discussions with you to address the 
comments to the FS and SFS as we move closer to implementation of the selected remedies at the 
Boeing Auburn Site.  

Please contact me if you have any questions. 

Sincerely, 

Debbie Taege 
Project Manager 
Boeing EHS Remediation 
PO Box 3707, MC 9U4-26 
Seattle, WA  98124-2207 
deborah.a.taege@boeing.com 
Mobile (818) 720-5575 

CC:  
Jim Swortz, The Boeing Company 
Katie Moxley, The Boeing Company 
David Cohen, The Boeing Company 
Michael Dunning, Perkins Coie LLP 
Christa Colouzis, Washington State Department of Ecology 
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This Attachment specifically addresses the topic of cleanup levels discussed in the Washington State 
Department of Ecology’s (Ecology’s) February 1, 2021 letter regarding the draft Feasibility Study 
(FS) and draft Supplemental Feasibility Study (SFS) for the Boeing Auburn Site (Site). The following 
discusses the two main areas of dispute with respect to Ecology’s comments on the application of 
certain cleanup levels.  

I. Surface Water Quality Standards Should Not be Applied as 
 Groundwater Cleanup Levels 
The Boeing Company (Boeing) disagrees with Ecology’s comments indicating that groundwater 
cleanup levels should be based on surface water quality standards (SWQS). While the regulations 
provide that groundwater cleanup levels must be protective of surface water beneficial uses, they 
do not require that groundwater cleanup levels be equal to SWQS.1 SWQS should not be applied 
to groundwater throughout the Site. Rather, they only apply at the point where groundwater flows 
to surface water.2 Ecology has not provided sufficient rationale for disagreement with the technical 
and legal discussion (Section 3.2.2 of the draft FS report) and legal position (Appendix B of the 
draft FS report) provided by Boeing. Boeing reiterates the main regulatory, policy, and legal 
principles that demonstrate it is inappropriate and unnecessary to apply SWQS as groundwater 
cleanup levels: 

• Ecology’s method for applying SWQS applicable or relevant and appropriate requirements 
(ARARs) to groundwater throughout the Site is not consistent with the Model Toxics Control Act 
(MTCA) regulations. The MTCA procedures for SWQS ARARs require application at the point 
where groundwater flows into the surface water body, NOT in upgradient groundwater.  

• The Clean Water Act (CWA; from which SWQS are derived) is, by design, a surface water 
statute; it is not an applicable law on which to base groundwater cleanup levels.  

• Applying SWQS to groundwater does not increase protection of human health or the environment 
because there is already a regulatory requirement to achieve the SWQS in surface water 
regardless of the groundwater cleanup level.  

• Groundwater does not need to meet SWQS throughout the Site in order to protect surface water 
beneficial uses because contaminant concentrations in upgradient groundwater attenuate as 
they flow from their source to where groundwater flows to surface water.  

 
1 Washington Administrative Code (WAC) 173-340-720(1)(c) requires that “Ground water cleanup levels shall be 
established at concentrations that do not directly or indirectly cause violations of surface water, sediments, soil, or air 
cleanup standards established under this chapter or other applicable state and federal laws.” This language does not 
require that groundwater cleanup levels be equal to surface water quality standards (SWQS).  
2 WAC 173-340-700(6)(a) states that “In addition to establishing minimum requirements for cleanup standards, 
applicable state and federal laws may also impose certain technical and procedural requirements...” WAC 173-
201A(5)(b), which is the applicable or relevant and appropriate requirement (ARAR) upon which Ecology is basing its 
groundwater proposed cleanup level (pCUL), includes the following technical and procedural requirements for the use 
of the numerical human health criteria values found in Table 240: “All waters shall maintain a level of water quality when 
entering downstream waters [emphasis added] that provides for the attainment and maintenance of the water quality 
standards of those downstream waters…” 
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II. Surface Water Quality Standards Do Not Apply to Stormwater
Features (specifically Chicago Avenue ditch and Auburn 400
stormwater basins)

Boeing disagrees with Ecology’s comments asserting that SWQS apply to the Chicago Avenue ditch 
and the Auburn 400 basins. Ecology’s rationale, as discussed below, is insufficient to support its 
conclusion that SWQS would apply to these stormwater features. Ecology has not provided sufficient 
rationale to refute Boeing’s technical and legal discussion (Section 3.2.3 of the draft FS and Section 
1.3.1 of the draft SFS) and legal position (Appendix B of the draft FS report). Boeing reiterates its 
previous statements on this issue and provides additional discussion below and supporting 
documentation for the main regulatory, policy and legal principles that demonstrate it is inappropriate 
to apply SWQS to these stormwater features. 
SWQS criteria protective of drinking water and fish consumption are not applicable to stormwater 
conveyances, treatment, and control structures (including the Chicago Avenue ditch and the Auburn 
400 north and south stormwater basins). Ecology’s regulations support this conclusion. WAC 173-
201A-260(3)(f) provides that human-created features used to remove and contain pollution are not 
subject to the numeric criteria for waters of the state. This regulation does not state that the features 
must have been intended for or created for that pollution removal/containment purpose, but only that 
the features serve that purpose. As some Ecology water quality staff have correctly concluded,3 
clearly the basins, and the ditch that channels stormwater to the basins, serve that pollution 
removal/containment purpose. It is also clear from the City of Algona’s stormwater base map that 
the Chicago Avenue ditch is a stormwater conveyance feature (a “stormline” on the map, see Figure 
A-1, attached). The Chicago Avenue ditch and the Auburn 400 basins are defined, per Ecology
guidance, as stormwater features.4  Construction plans for the Auburn 400 basins identify these
specifically as “sediment collection basins” (see Figure A-2, attached).
Ecology’s rationale, that this is “all one interconnected surface water system,” is not accurate or 
pertinent to the decision of whether SWQS apply to these features. The available evidence, and the 
function of the features, show they serve the purpose of removal/containment of stormwater and are 
not simply to convey water, as discussed in WAC 173-201A-260(3)(f)(ii). The basins are not 
designed for conveyance; they receive and settle stormwater, which is a classic stormwater 
treatment practice to remove and contain pollutants in stormwater. Also, the ditch was designated 
by the local government as a stormwater feature. 
In addition to Ecology’s water quality regulation demonstrating that these are stormwater features to 
which SWQS do not apply, the MTCA regulation also supports the conclusion that SWQS should 
not apply to these stormwater features. WAC 173-340-730(1)(c) provides that “the department does 
not expect that cleanup standards will be applied to stormwater runoff that is in the process of being 
conveyed to a treatment system.” While these regulations make clear that SWQS do not apply to 
these stormwater features, Boeing understands that the waters must be managed to meet 
subsections (i)(A) and (B) of WAC 173-201A-206(3)(f) and Boeing commits to doing so. Boeing will 

3 See December 14, 2016 Email Re: Maps for Robin Neal Conf. call Fri. 12/9; from Vincent McGowan, Ecology, to 
Rachel McCrea, Ecology.  
4 Ecology. 2017. Stormwater and Combined Sewer Data Version 2.2. Washington State Department of Ecology. 
Environmental Information Management Website: https://apps.ecology.wa.gov/eim/help/HelpDocuments. September. 
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continue to monitor the Chicago Avenue ditch and the Auburn 400 basins to ensure that 
concentrations do not exceed health standards set by the Washington State Department of Health 
so that subpart A is met. In addition, Boeing will also continue to monitor locations in Mill Creek to 
ensure that discharges from these systems meet downgradient surface water quality standards to 
ensure compliance with subpart B. 
Furthermore, the groundwater discharges to these stormwater features do not represent risks to 
human health or the environment under existing Site conditions. Application of SWQS to these 
stormwater features is unnecessary for the protection of the drinking water pathway (no one is 
currently, or will in the future, drink water from these stormwater features). Application of SWQS to 
these stormwater features is unnecessary for the protection of aquatic organisms and human 
consumption thereof (stormwater features were not designed as aquatic habitat nor were they 
designed for or represent reasonable or attractive recreational fishing/shellfish harvesting areas). 
Additionally, contaminant concentrations in the Chicago Ave ditch and the Auburn 400 basins do not 
exceed health criteria based on reasonable exposure scenarios (direct contact, incidental ingestion, 
and inhalation) that were reviewed and approved by both Ecology and the Washington State 
Department of Health (WDOH; LAI 2013; WDOH 2013, 2014). Contaminants that may enter these 
stormwater features from groundwater do not currently result in concentrations that exceed SWQS 
at downgradient monitoring points from the Auburn 400 basin stormwater outfall to the wetlands that 
discharge to Mill Creek. Boeing will continue to monitor concentrations in the wetland downgradient 
of the stormwater discharge point to ensure concentrations are not detected above SWQS. 
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FIGURE A-1 

Algona Stormwater System Map
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FIGURE A-2 

Auburn 400 Construction Plans
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This attachment provides responses to general comments provided in the Washington State 
Department of Ecology’s (Ecology’s) February 1, 2021 letter regarding the draft Feasibility Study 
(FS) and draft Supplemental Feasibility Study (SFS) for the Boeing Auburn Site (Site). Although 
The Boeing Company (Boeing) and Ecology have agreed on remedy selection, and have also 
agreed to not revise the FS and SFS reports based on Ecology comments,  Boeing provides 
responses or clarifications to Ecology’s relevant general comments for consistency in future 
communications, including the parties’ efforts to develop a draft cleanup action plan (dCAP). Each 
of the topics below correspond to a general comment header on pages 6 through 11 of Ecology’s 
comment letter.  

In addition, in informal comments, Ecology asked for clarification on the areas where 
environmental covenants and institutional controls will be applied for the Boeing Auburn Facility 
(Facility) areas of concern ([AOCs]; AOC A-01, AOC A-09, and AOC A-13). A general outline of 
the AOCs (as shown in the FS) is attached (See Figure B-1). Boeing will modify this figure and 
propose areas for implementation of institutional controls and/or environmental covenants for 
specific soil areas associated with AOCs on property owned by Boeing as part of the dCAP.1 If 
implementation of environmental covenants is proposed on other portions of the Facility not owned 
by Boeing, they will be contingent on approval from the property owners. Ecology will be 
responsible for enforcing the implementation of environmental controls and institutional controls 
on property owned by other potentially liable parties to the Agreed Order (AO). 

Remediation Objectives 
Ecology provided specific comments on remediation objectives for the focus areas evaluated in 
the SFS (Attachment A of Ecology’s comments). Pertaining to the Algona focus area, Ecology 
states that there is a need to protect potential exposure pathways, including the vapor intrusion 
pathway and the pathway to stormwater features. The vapor intrusion pathway was thoroughly 
evaluated as part of the remedial investigation and based on the results of indoor air testing, vapor 
intrusion of trichloroethene and vinyl chloride into houses is not occurring. Consequently, 
addressing the vapor intrusion pathway should not be considered a remediation objective for the 
Algona focus area. Boeing will continue to monitor groundwater concentrations in residential 
Algona. Boeing will work with Ecology to develop a plan if concentrations increase significantly, in 
the future, and present a potential threat to indoor air based on site-specific conditions.  In addition, 
concentrations of chlorinated volatile organic compounds (CVOCs) in the stormwater features 
should not be a remediation objective for the Algona focus area, as further discussed in 
Attachment A of this letter. 

Back Diffusion 
Boeing disagrees with Ecology’s comment that “back diffusion is not a predominant factor” at this 

 
1 Institutional controls required as part of the proposed cleanup action will be described in the dCAP 
(Washington Administrative Code 173-340-380(1)(a)(vi). 
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Site because it is a “predominantly coarse, alluvial sands and gravels aquifer.” Ecology also 
states: “the importance of back diffusion related to plume characteristics depends on the site 
geology, hydrogeology and amount of organic content in the aquifer formation.” Although the Site 
aquifer is primarily coarse sands and gravels, there are interbedded fine-grained soils throughout 
the Site (silt lenses and silty sands and gravels). These fine-grained soils can clearly be identified 
in Site boring logs (e.g., boring log AGW202). Numerous studies show that even thin clay and silt 
layers in a primarily sand or gravel aquifer can cause plume persistence from back diffusion 
(Chapman and Parker 2005; Parker et al. 2008; Seyedabbasi et al. 2012). These fine-grained 
soils provide storage for contaminant mass which diffuses back over time into the more conductive 
sands and gravels. Matrix back diffusion results not only from partitioning of CVOC mass to soil 
organic carbon, but also from mass diffusion into the pore volume of the finer-grained units. This 
concept of back-diffusion is an important factor for understanding the results of the long-term 
monitoring as part of the cleanup action.   

Back diffusion results from contaminant sorption onto fine-grained silts and clays and diffusions 
into the pore spaces within the fine-grained silts and clays in the aquifer matrix during the early 
stages of plume expansion, followed by slow release of contaminant mass stored within the finer-
grained units of the plume during late stages. This process of contaminant storage in lower 
permeability zones during plume expansion and subsequent back diffusion of that mass into the 
more conductive zones as the plume attenuates, has been widely studied and demonstrated to 
be a principal cause of CVOC plume longevity regardless of the remedial alternative selected 
(Sale and Newell 2011; Stroo and Ward 2010). In heterogeneous aquifers (like the Site aquifer), 
back-diffusion is the primary cause of the late-stage persistence of low-level CVOC 
concentrations. Because of back diffusion, low-level CVOC concentrations continue to persist 
throughout the Site long after the original release and depletion of the original source area.  

SFS Pilot Test Summary 
Boeing agrees that there are discrete preferential flow paths that caused pilot study 
bioremediation-based treatment to reach more than 400 feet downgradient of the injection wells 
in some locations. However, effective in situ bioremediation is achieved closer to injection wells 
where enhanced aquifer conditions are more uniformly achieved through the bulk of the aquifer, 
and where these changes persist over an extended period. Based on the area where pilot test 
monitoring demonstrated relatively uniform coverage and persistent treatment, the conceptual 
treatment area assumed in the SFS extends up to 400 ft downgradient of the injection rows.  

Preliminary Design and Cost Estimates 
Ecology comments on preliminary design and cost estimates do not change the selected cleanup 
alternatives of the FS/SFS and these reports are not being updated to include Ecology comments. 
However, there are some points that Boeing will incorporate during preparation of the dCAP based 
on Ecology comments. 

• Per Ecology’s comment, Boeing agrees that three injections (rather than five) will likely be 
sufficient for the Algona Focus Area. 
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• Per Ecology’s comment, Boeing agrees that reducing the number of wells and frequency of 
long-term groundwater sampling is appropriate. 

In addition, Ecology provided a question about the difference in cost between the Property 
Boundary Focus area and the Algona Focus Area. For clarification, the primary difference in cost 
is due to the Property Boundary Focus Area injection being implemented in all three groundwater 
zones (due to extent of contamination in all three zones in this area), whereas the Algona Focus 
Area injection would be implemented only in the shallow and top of the intermediate groundwater 
zones (due to the extent of contamination primarily in the shallow zone in this area). 

Reasonable Restoration Time Frame Evaluation 
Ecology comments that the surface water quality standards (SWQS) restoration time frame of 
approximately 100 years should not be presumed unreasonable. However, Ecology does not 
provide sufficient rationale for why the agency believes this restoration time frame is reasonable. 
Moreover, scientific literature (ESTCP 2016) concludes that achieving CVOC concentrations at 
chlorinated solvent cleanup sites as low as the SWQS is generally impracticable for feasible 
treatment technologies in any reasonable timeframe. The MTCA regulations provide for such 
situations. WAC 173-340-720(8)(c) provides that where it is not practicable to meet cleanup levels 
throughout the Site in a reasonable restoration time frame, Ecology may approve the 
implementation of a conditional point of compliance (CPOC) at the Site. As stated in the FS, if 
SWQS are applied as cleanup levels for groundwater, resulting in an estimated restoration 
timeframe of approximately 100 years, Boeing will request that Ecology approve the use of a 
CPOC. 
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Figure B-1: Facility Areas of Concern Carried Forward to the Feasibility Study 
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