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FINAL EAST PARCEL CORRECTIVE MEASURES STUDY 
Former Rhone-Poulenc Facility, East Parcel 

T u h l a ,  Washington 

INTRODUCTION 

The former Rhone-PouIenc facility is located along the Duwamish Waterway at 9229 East 
Marginal Way South, Tukwila, Washington, as shown on Figure 1. Due to previous use of the 

facility and historic releases to site soil and groundwater, a Resource Conservation and 
Recovery Act (RCRA) corrective action is being conducted at the facility under Administrative 
Order on Consent No. 109 1 - 1 1 -20-3008(h) (Order) between the Respondents (Container 
Properties, L.L.C. (Container Properties); Rhodia, Inc. (Rhodia); and Bayer Cropscience) and 
the U.S . Environmental Protection Agency, Region 1 0 (EPA), dated March 3 1,1993, as 

amended. Container Properties, Rhodia, and Bayer Cropscience are collectively referxed to as 
the Respondents. Container Properties is the current owner of the former Rhone-Poulenc 

property- 

Under the terms of the Or&, the Respondents have completed a RCRA Facility Investigation 
and have implemented two interim measures. A soil vapor extraction (WE) system was 
installed and operated to remove toluene fiom soil beneath the former tank farm. The SVE 
system was operated until recovery dimhished to de minimis levels and has since been 
removed. In 2003 a hydraulic control interim measure (HCIM) was implemented in the 

western portion of the site. Constnzction for the HClM was completed early in 2004. The 

HCIM, which consists of a barrier wall enclosing the most highly affected areas and a 

groundwater recovery system, is currently being operated in accordance with the requirements 
of the Order. 

Container Properties is proceeding with redevelopment of the former h e - P o u l e n c  facility 

property. In support of this redeveIopment, Container Properties is subdividing the site into 

two separate parcels (the West and East Parcels), as shown in Figure 2. While both parcels 
were part of the former Rhone-Poulenc facility and are covered under the Order, the East Parcel 
was not used extensively for chemical processing and, therefore, has not been substantially 
impacted by past operations, based on sampling results presented in the R C M  Facility 
Investigation Report (CHZM HILL, 1995). A potential buyer has been identified for the East 

Parcel. Container Properties is presently working with the potential buyer to identify and 

kU769.003 RCI R-P\I SMFinal East Parcel CMSdoe 1 



7- Geomatrix 

resolve issues related to the sale of the East Parcel. This document presents the Corrective 
Measures Study (CMS) for the East Parcel only. 

1.1 CORRECTWE MEASURES STUDY PURPOSE AND OBJECTIVES 

The corrective action provisions of the Order require that the Respondents must complete a 
CMS that assesses potential corrective action alternatives and recommends an appropriate final 
remedial measure. For this facility, the CMS is being split into separate studies, each 
addressing one of the parcels. Ultimately, corrective measures provisions under the Order will 
be addressed for both parcels. A CMS Work Plan for the East Parcel was submitted to EPA in 

June 2006 (Geomatrix, 2006a). The CMS Work Plan described the planned approach for 
wmpletmg the East Parcel CMS. The East Parcel CPclIS Work Plan was conditionally approved 
by EPA in a Ietter dated July 27,2006. In accordance with the provisions of the conditional 
approval, a Revised East Parcel CMS Work Plan was submitted to the EPA on August 9,2006 
(Geomatrix 2006~). 

This East Parcd CMS (referred to in this document as the CMS) has been prepaxed in 
accordance with the approved East Parcel CMS Work Plan, requirements specified in EPA 
guidance (RCRA Corrective Action Plan, OSWER, 1994), and applicable CMS provisions of 

the Order. The scope of this CMS includes affected soil and groundwater within the East 
Parcel, as shown in Figure 2. The purpose of this CMS is to identify and evaluate potential 
comt ive  action alternatives that address affected soil and groundwater within the East Parcel 
and to identify a final corrective measure alternative that, once implemented, would achieve 
cleanup standards for the East Parcel. Ultimately, successful implementation of the CMS that 
attains cleanup standards based on mmbicted land use would allow EPA to issue a 

Uermination of "corrective action complete without controls" for the East Parcel. If 
implementation does not achieve cleanup standards based on unrestricted land use, EPA may 
issue a determination of "corrective action. complete with controls." 

As noted above, the scope of this CMS is limited to the area defined in the Short Plat 
description included as Appendix A and as  designated the East Parcel in Figure 2. This CMS 
does not address corrective action requirements for other portions of the former Rhone-Poulenc 
property not included in the East Parcel. Future plans will be prepared as appropriate to 

address corrective action provisions for the remaining portions of the site, including, but not 
limited to, the West Parcel and the IntertidaYShoreline sediments area. 

J:U789.000 RCI R-P\13Winal East Parwl ChilS.doc 
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To effectively develop and focus potential corrective measure alternatives, it is necessary to 

establish clear objectives for corrective action within the East Parcel. Two sets of objectives 
have been established for this CMS, objectives necessary to meet the requirements of the Order 
and applicable regulations and objectives necessary to achieve requirements of the 
Respondents. The following corrective measures objectives have been identi fid for the East 
Parcel to address requirements under the Wer, applicabIe regulations, and regulatory 
guidance: 

1. Protect human health and the environment. 

2. Attain interim cleanup leveIs as presented in this CMS report. 

3. Contml the source of releases to reduce or eliminate, to the extent practicable, 
further releases of hazardous constituents to the environment. 

4. Comply with applicable federal and state laws and regulations for management of 
wastes. 

The objectives necessary to address the site-specific requirements of the Respondents are as 
follows: 

1. Provide for sale, redevelopment and reuse of the East Parcel. 

2. Achieve a determination by EPA that corrective action is complete without controls 
for the East Parcel. 

Corrective measures alternatives considered in the East Parcel CMS will be assessed relative to 

attainment of the above objectives and to appropriate evaluation criteria. The selected 
corrective measure alternative should be capable of meeting these objectives. 

1.2 CORRECTIVE MEASURES STUDY ORGANIZATION 

Following this introduction, this document is divided into the following sections: 

Section 2.0 describes the history of activities conducted on the East Parcel and 
summarizes the results of previous investigations; 

Section 3.0 presents the interim cleanup levels used for the East Parcel; 

Section 4.0 summarizes the results of recent site characterization field activities; 

Section 5.0 identifies and describes the corrective action alternatives considered for 
the East Parcel; 
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Section 6.0 presents the evaluation of the corrective action alternatives; 

Section 7.0 presents the conclusions of this CMS and recommends a final corrective 
measure alternative that, once implemented, would achieve cleanup standards 
within the East Parcel; and 

Section 8.0 presents the implementation schedule for the preferred alternative. 

Section 9.0 presents the references used in this CMS. 

Figures and tables follow Section 9.0. 

SITE HISTORY AND SETTING 

The East Parcel occupies approximately 6.5 acres within the City of Tukwila in an area known 
as Seattle's South End Industrid District. Summarized in the following subsections are the 
history of the East Parcel, the previous site investigations conducted within the East Parcel, and 
the hydrogeological selling. 

2.1 EAST PARCEL HISTORY 
Industrial use of the entire f m e r  Rhone-Poulenc property began in the 1 930s when LF. 
Laucks built a pilot plant to formulate glue for use in plywood manufacturing. During the latter 
portion of Woxld War JJ the East Parcel was used as an internment camp for Italian prisoners. 
Improvements at that time included barracks, support buildings, recreational fields, and security 
fencing. In 1946, the Monsanto Chemical Company (Monsanto) purchased the site and 
continued the manufacture of glue and added production of paints, resins, and storage of wood 
preservatives. Monsanto began vanillin production in 1952, which continued through sale of 

the property to Rhone-Poulenc in 1986. Rhone-PouIenc ceased manufacturing at the site in 
1 99 1. The production facility was closed permanently in April 199 1. Ownership was 

transferred to Rhodia in January 1998. Rhodia subsequently sold the property to the current 
owner, Container Properties, in November 1 998. 

All the manufacturing on the site and most of the industrial activity was located on the West 
Parcel. The East Parcel, for the most part, was used for non-industrial purposes, with most of 
the area used as parking lots. However, the East Parcel did contain several infrastructure 
buildings designed to support the manufacturing activities located on the West Parcel. 
Buildings present within the East Parcel included a laboratory building, an air compressor 
station, and a maintenance buiIding. In addition, the RCRA Facility Assessment (RFA) (PRC 
Environmental, 1990) identified two former potential waste disposal areas; one identified as a 
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pilot plant waste disposal area and one identified as an area used for disposal of sulfuric acid 
tank solids. 

2.2 PREWOUS INVEST~GATIONS 

Since dl manufacturing operations ceased urithin the former Rhone-Poulenc property in 1991, 

investigations have been completed to evaluate environmental impacts to soil and groundwater. 

Soil and groundwater investigations have included the East Parcel. The investigations have 
followed the RCRA process fiom an initial RFA h u g h  the RCRA Facility Investigation 
0, which was completed in 1 995. Based on the results of the RFI, an extensive soil 
investigation was recently conducted within the East Parcel to identify any remaining affected 

soil. In addition, quarterly monitoring of groundwater is conducted at the former Rhone- 

Poulenc property under the requirements of the Order. Nearly 10 years of quarterly 

groundwater monitoring data have been collected; monitoring data include a limited number of 

wells on the East Parcel md in the West Parcel, which is located immediately downgradient of 
the East Parcel. 

The most relevant investigations for the East Parcel are: 

1986 - Site Screening Investigation by Dames and Moore, 

1990 -RFA by PRC Environmental. 

1 99 1 - Site Assessment by Landau Associates. 

1995 - Final RCRA Facility Investigation (RFX) by CH2M HILL. 

1998 - Interim Measures Report-PCB Remediation and Sewer CIeaning by 
Rhodia. 

200 1 - Geopxobe Investigation Report, Former Rhone-Poulenc Inc., Marginal Way 
Facility, Tukwila, Washington by AGI. 

2006 - East Parcel Soil Characterization by Geomatrix. 

The most extensive investigation conducted in the East Parcel is the East Parcel 
Characterization completed in 2006. This investigation was completed in June 2006 and 

utilized a multi-incremental sampling approach. For the 2006 East Parcel characterization, six 

areas of interest were identified based on the results of these previous investigations, as shown 
in Figure 3. These investigation areas include the following: 

The former Maintenance Building Area. 
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The former Compressor Area. 

The former Laboratory Area. 

The Sulfuric Acid Tank Waste Solids Disposal hea .  

The Pilot Plant Waste Disposal Area. 

The Background Area (consisting of two sub-areas, Background Subarea 1 and 
Background Subarea 2). 

In preparation of the East Parcel Soil Characterization Work Plan, Geomatrix reviewed the 
existing soil and groundwater data for the site. Available data indicate that soil has been 
impacted at concentrations exceeding interim cleanup levels. Constituents of concern (COCs) 

in soil idenMed for the East Parcel include metals (arsenic, copper, and mercury), 
polychlorinated biphenyls (PCBs), and carcinogenic polyammatic hydrocarbons (cfAHs); a 
specific subset of these COCs was identified for each of the six investigation areas, as 

described in the East Parcel Soil Characterization Work Plan (Geomatrix, 2006a). Recent site 
characterization field work was completed in accordance with the East Parcel Soil Investigation 

Work Plan and is summarizad in Section 4.0. A data report documenting the results of the East 
Parcel Soil Characterization was submitted to EPA in July 2006 (Geomatrix, 2006b). Data 
from this investigation forms the primary basis for assessment of the contamination and the 
development of corrective measures for the East Parcel. 

The review of analyh.cal data collectd from previous investigations (primarily the RFI) 
indicated that the East Parcel groundwater has not been impacted by former Rhone-PouIenc 
constituents at concentrations exceeding the interim cleanup levels, However, during the site 

characterization work and during subsequent implementation of voluntary interim measures, 
toluene-impacted soil was encountered in the southwest corner of the East Parcel. The impacts 
to soil were found to extend to the water table and groundwater is currently impacted above 
groundwater interim cleanup levels in a very limited area of the southwest corner of the parcel. 
This CMS also addresses the groundwater impacts. 

2.3 HYDROGEOLOGICAL SETTING 
This section summarizes the soil stratigraphy and describes current groundwater conditions in 

the East Parcel. As discussed in Section 2.2, previous investigations indicate that groundwater 
beneath the East Parcel has not been impacted by site constituents above the interim cleanup 

levels. The near-surface hydrostratigraphy at the East Parcel is described in detail in the RFI. 
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It was further co&rmed during geotecknical investigations conducted by URS in June 2002 for 
the north and east alignments of the HCIM barrier wdI installed on the West Parcel. While 

most investigations have been conductd in the West Parcel, available data for stratigraphy 

beneath the East Parcel indicates that the East: Parcel stratigraphy is similar to that present in 
the West Parcel dthough the fiIl thicloless is less. 

The unsaturated zone occws from ground surface to a depths ranging from 5 to 1 1 feet below 
ground surface (bgs). This zone consists primarily of hydraulic fill with smaller volumes of 
non-hydraulic construction fill. Low permeability silt and clay strata occur locally at the base 

of the fill, which may cause perching of infiltrating precipitation. The recent data collected 
during the East Parcel Characterization (Geomatrix, 2006d) indicated that the thickness of the 
fill is thinner in the East Parcel, generally limited to depths of 4 to 8 feet. The fill is underlain 
in the East Parcel by low permeability, organic-rich silt and clayey silt which extend into the 
water table. The uppermost water-bearing unit, referred to as the Upper Aquifer, underlies the 
unsaturated zone and is continuous beneath the upland former Rhone-Poulenc property. 

Groundwater in the Upper Aquifer generally occurs under unconfined conditions within the 

alluvial deposits. The Upper Aquifer is approximately 50 feet thick and is composed of sands 
and silty sands (AGI 200 1 and URS, 2002). On the East Parcel, the uppermost portion of the 
Upper Aquifer may be within the fins-grained unit which overlies the sand, particularly during 
high tide. 

me Upper Aquitard underlies the Upper Aquifer and is composed of alluvial or glaciomarine 
silt with scattered traces of fine sand. The Upper Aquitard ranges in thickness from 
approximately 15 to 50 feet and has an average thickness of approximately 20 fset. 

Groundwater flow conditions in the East Parcel area have likely been affected by the 
instalIation of a subsurface barrier wall on the West Parcel, although the groundwater flow 
directions in the area have not been evaluated since the compIetion of the barrier wall in 2003. 
Monitoring of water levels since the completion of the barrier wall has focused on attainment 
of the hydraulic control performance standard, not on water levels within the East Parcel. In 

previous investigations, the net groundwater flow direction across the East Parcel was 
determined to be from east to west in the Upper Aquifer with Iocal flow in the southern portion 

of the East Parcel toward Slip 6. After completion of the barrier wall, the groundwater flow is 
still Iikely from east to west, until the groundwater flow splits and flows south around the 
barrier wall towards Slip No. 6, north around the wall and then west toward the Duwarnish 
Waterway. Manual water level measurements colIected outside the barrier wall are greatly 
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influenced by tidal fluctuations so it is difficult to demonstrate this splitting of flow using the 

existing post-HCIM data set. It is likely that the most significant effect of the HClM barrier 

wall is evident in the western end of the East Parcel. 

CONSTITUENTS OF CONCERN AND CLEANUP STANDARDS 

EPA is in the process of establishing fmal cleanup levels that will be applicable to the former 
Rhone-PouIenc site and several other sites at or near the Duwamish Waterway. This process 

relies on consultation with potentially affected parties and the concerned public, and has not 
been m e d ;  therefore, final cleanup standards have not yet been established. Since soil 
cleanup standards are needed to support the CMS process, EPA has worked with the 
Respondents to establish preliminary remediation goals (PRGs) for the constituents previously 
identified h r n  investigations conducted within the East Parcel. The PRGs, as well as 
additional criteria that were established during impIementation of the East Parcel 
characterization and voluntary interim measure, are considered interim cleanup levels. These 
interim cleanup levels rather than k a I  cleanup levels will be used for this CMS. Final cleanup 
levels for the site may be different h m  the interim cleanup Ievels. 

h a letter dated May 10,2006, EPA established PRGs for constituents previously identified 

within contaminated East Parcel soil. The PRGs consider the Washington State Department of 
Ecology (Ecology) Model Toxics Controt Act (MTCA) cleanup level process, the federal Toxic 
Substances Control Act (TSCA) rules for PCBs and area-speci fic concerns for the Duwamish 
Waterway and potentially exposed receptors. Several constituents were included in soil 
analyses specified in the Work Plan for which PRGs had not been established. For several 
analyzed constituents with no PRGs, the Respondents used the MTCA Method A cleanup 
levels as interim cleanup Ievels for this CMS. In addition, the cleanup standard for toluene was 

developed in general accordance with MTCA Method B cleanup level protocols to ensure that 
the soil cleanup criterion was protective of groundwater. In this report, the PRGs established 
by EPA in the May 10,2006 letter are referred to as PRGs. The PRGs, the cleanup criteria 
developed in general accordance with MTCA Method B cleanup level procedures, and the 
MTCA Method A cleanup levels used for other constituents are referred to collectively as 
interim cleanup levels. 

The interim cleanup levels for the East Parcel are presented in Table 1. Two sets of PRGs were 
established by EPA for several constituents, one for unrestricted land use and one for restricted 
land use. Unrestricted land use cleanup levels have been consistently used in conducting this 
CMS. The PRG for copper is the MTCA Method B cleanup level, which is based on the 
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natwal background concentration established by Ecology for the Puget Sound Area. The PRG 
for cPAHs incorporate the total toxicity equivalent calculations specified in the MTCA rules 
for considering all cPMs and expressed as benzo(a1pyrene equivalents. The PRGs must be 
met for soil within either the upper 1 5 feet of the current land surface (based on the MTCA 
criteria for direct exposure) or to the top of the water table, whichever comes first. For the East 

Parcel, the top of the water table generally is found at depths ranging h m  8 to 10 feet. 

The interim cleanup levels established for constituents other than those for which PRGs had 
been established are listed in. Table 1. As noted, these interim cleanup levels are based on 
MTCA Method A cleanup levels. The residential Method A cleanup levels are listed as 

unrestricted land use interim cleanup levels and the industrial Method A cleanup levels are 

listed for restricted land use. Unrestricted land use for PRGs is essentially equivalent to 

residential land use for MTCA cleanup levels and restricted Iand use PRGs are considered 
equivalent to industrid MTCA cleanup levels. Based on the results of East Parcel 
characterization and voluntary interim measures, toluene was identified in soil and 
groundwater. Additionally, total petroleum hydrocarbons (TPH) was identified in soil. The 
TPH included gasoline range organics (GRO), diesel range organics (DRO), and residual oil 

range organics (RFCO); as noted in Table 1, interim cleanup levds have been establish4 for 
these constituents based on Method A cleanup levels. Cleanup levels based on unrestricted 

land use have been used consistently for this CMS. 

If corrective measures achieve the interim cleanup levels for unrestricted land use, then future 

restrictions on land use at the East Parcel would not be required. Alternatively, if corrective 
measures cannot achieve the interim cleanup levels for unrestricted land use, but achieve the 
interim cleanup levels fox restricted land use, then institutional controls to restrict future use at 

the East Parcel would be required. Physical controls, such as capping, may also be required if 
unrestricted land use interim cleanup levels are not attained. These standards support the 
corrective action objectives presented in Section 2. 

EAST PARCEL SOIL CFURACTERIZATION AND VOLUNTARY INTERIM 
MEASURES 

Impacted soil in the East Parcel was recently characterized in accordance with the East Parcel 

Soil Characterization Work Plan (Geomatrix, 2006a). This investigation applied the EPA 
multi-incremental sampling method that used multiple samples to characterize a given area of 

the East Parcel and for a given COC and soil depth. The results of the characterization 
indicated that soils in some of the areas exceeded the interim cleanup levels for unrestricted 
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land use. Therefore, Container Properties decided to implement a voluntary interim measure to 
remove soils exceeding unrestricted land use interim cleanup levels, 

4.1 EAST PARCEL CHARAC~RXZATION 
The East Parcel was characterized in accordance with the Work Plan. For the multi- 
incrementaI characterization, the East Parcel was divided into six subareas that were b a s 4  on 
the historical activities in each area and the anticipated COCs. These six areas are: 

The fonner Maintenance Building Area, 

The former Compressor Area, 

The fonner Laboratory Area, 

The Sulfuric Acid Tank Waste Solids Disposal Area, 

The PiIot Plant Waste Disposal Area, and 

The Background Area (consisting of two sub-areas, Background Subarea 1 and 
Background Subarea 2). 

Using the multi-incremental sampling approach, the soil samples from each area are 
cornposited to characterize the six investigation areas noted above. Although VOCs were not 

anticipated, all samples taken were screened with a P D  to identify any VOC areas. Where 
VOCs were indicated, discrete samples were taken to evaluate the VOC type and 
concentrations. Based on the results of this investigation and the interim cleanup levels for 
unrestricted land use, impacted soil areas and one impacted groundwater area were identified. 
It was decided by Container Properties to proceed with a voluntary interim measure to excavate 

impacted soils on the East P m l  exceeding the mstricted land use interim cleanup levels. 
The results of the soil characterization are summarized below. 

Soil characterization field work performed under the approved East Parcel Soil 
Characterization Work Plan was recently completed, and the results have been initially reported 
in the East Parcel Soil Characterization Data Report (Geomatrix, 2006b). This characterization 
used a multi-incremental sampling approach, which involved coIlecting multiple grab samples 
fiom specified depth intervals within each of the six areas of interest, wmpositing the discrete 

samples for each specified depth and area into a single sample, and analyzing the cornposited 
sample for the COCs identified fox the specific investigation ma. To facilitate representative 

cornpositing and analysis of the samples, each discrete sample was milled prior to mixing. An 
aliquot was taken from the composite sample for analysis. The sampling and analysis strategy 
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used for the East Parcel soil characterization is summarized in Table 2. The anaIytes listed in 

Table 2 are based on the approved Work Plan. 

Based on field screening (e-g., photoionization detector readings andlor visual observation), 

soil samples with potential waste material (as defmed in the East ParceI Soil Characterization 

Work Plan) identifid during the soil investigation were not included in the composite samples. 
These discrete samples were instead analyzed as a discrete sample submitted to the laboratory 

for analysis of VOCs, cPAHs, metals, and PCBs, as appropriate depending on the specific 
investigation area and field observations. 

Table 3 and Figure 4 present the composite sample results for each of the Bast Parcel 
investigation areas. As noted on Table 3, multi-incremental sampling results indicate that the 

Pilot Plant Waste Disposal Area and the two Background Areas were below unrestricted land 
use interim cleanup levels. Because the composite copper results h m  the Surface 1 depth 

interval in the Maintenance, Compressor, Laboratory, and Sulfuric Acid Areas exceeded the 

copper unrestricted interim cleanup level, each of the Swface 1 discrete archive samples fkom 
these areas were analyzed for copper. PCBs were also detected above the unrestricted cleanup 

level in the Compressor Area Surface 1 composite sample, so the discrete Surface 1 archive 

samples in this arqa were also analyzed for PCBs. It should be noted that all discrete sarnples 
analyzed for PCBs were analyzed outside of the hold time; although the standard hold time was 

exceeded, the results are considered accurate and representative because PCBs are known to be 
highly persistent. The hold time was exceeded due to the time required to process and analyze 

the composite samples. 

Table 4 and Figure 5 show discrete sampIe results for the East Parcel. Note that Figure 4 does 

not depict non-archive sample locations due to space restrictions on the figure. The discrete 
sample analyses allowed for better delineation of the extent of soil exceeding unrestricted 
interim cleanup levels. 

Due to the potentid to encounter high Ievds of contamination or buried waste materiaIs, the 

East Parcel Soil Characterization Work Plan defined '%waste" samples as samples cdlected 

during the multi-incremental sampling program that showed visual or olfactory evidence of 
contamination, contained non-soil materials, or sample yielded high PID readings from 

headspace testing. These criteria were considered evidence that the soil may be contaminated 

and thus, may require management similar to waste materials. The only suspected waste 

samples identified in the East Parcel during characterization were collected in the Compressor 
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Area. Based on odors and high PID readings, these samples were analyzed for VOCs, total 
petroleum hydrocarbons as gasoline (TPH-G), and TPH as Diesel Extended (TPH-Dx). In the 

southwest portion of the Compressor Area, the interim cleanup levels for unrestricted land use 

were exceeded for toluene, TPH-Dx, and TPH-G at depths ranging from 2 to 8 feet, as 

presented in Table 4. 

Based on the results of the East Parcel characterization, limited areas of contaminated soil were 

identified. These included the areas defined by the multi-incremental samples and the soil 
afkcted by toluene and TFH near the southwest comer of the Compressor Area. In order to 
attain Container Properties' objective of achieving interim cleanup f evels based on unrestricted 

land use to support sale of the East Parcel, it was decided to implement a voluntary interim 
measure based on removal of soil exceeding interim cleanup levels for unrestricted land use. 

Throughout the following discussion of the voluntary interim measures, reference to interim 
cleanup levels as is consistent throughout this CMS, refers to interim cleanup levels for 
unrestricted land use. Excavation was conducted within the former Maintenance Building 
Area, former Compressor Area, Sulfuric Acid Solids Disposal Area, and the Laboratory Area. 
The voluntary interim measure completed for the East Parcel is summarized below. Additiod 
details we presented in the East Parcel Soil Characterization and Voluntary Interim Measure 
Report (Geomatrix, 2006d). AII soils exceeding interim cleanup levels based on unrestricted 
land use were removed from the East Parcel; contimation samples indicate that remaining soils 
are below the interim cleanup levels for unrestricted land use. 

4.2.1 Former Maintenance Building Area 

Soils exceeding interim cleanup levels for unrestricted land use were excavated h m  the 
former Maintenance Building Area. The extent of the excavation is shown in Figure 6.  Based 

on the results fiom multi-incremental composite and discrete samples, surficial soils over much 
of the area exceeded cleanup levels for copper. The discrete sample results indicated that about 
75% of the area exceeded interim cleanup levels. Initially, these soib were excavated to a 

depth of 2 feet below initid grade. Remaining soib were sampled using the multi-incremental 

approach to confirm removal of affected soil; the confirmation sampling results indicated that 
the interim cleanup level had not been attained. The discrete samples were analyzed to identify 

areas with elevated copper. Based on the results of the discrete sample analyses, a limited area, 
as shown in Figure 6, was excavated to a depth of 3 feet below initial grade. A multi- 
incremental confirmation sample was collected and the result was below the interim cleanup 

1:\8769.000 RCI R-R130LFinal East Parcel CMSdoc 12 



beomatrix 

level, indicating that soil affected by copper had been removed h m  the site. Excavated 

surficial soil was placed on the West Parcel, within the contained area. 

During excavation of surficial soils, an area of toluene contamination was discovered in the 
southwest corner of the former Maintenance Building Area. Toluene-affected soil extended 
h m  a depth of about 3 feet below initial grade to the water table (about 10- 1 2 feet below 
grade); the maximum depth of the excavation was approximately 12 feet. The extent of the 
deep excavation is shown on Figure 6.  Final confmnation samples collected on the north and 
east walls of the excavation were below the interim cleanup level fox toluene for unrestricted 
land use. The excavation was extended to the south until the property line was encountered. 
Final codinnation samples for the south wall indicated that the residual concentrations of 
benzene and toluene are present in a portion of the waII at concentrations exceeding interim 
cleanup levels; two sampXes were collected h m  the south wall; one of the two samples 
exceeded the interim cleanup leveIs for both benzene and toluene. These concentrations reflect 

conditions at the property h e  rather than within the East Parcel. The excavation extended to 

the west, into the West Parcel. A total of four fmaI confirmation samples were collected h m  

the base of the excavation; two of the samples were below interim cleanup levels and two were 
above. Tbe confmnation samples &om the base of the excavation were taken at the water table. 

Approximately 140 cubic yards of soil were excavated from the deep excavation. This soil has 
been stockpiled for offsite landfill disposal. The area has been. backftlld with clean fill 
material. 

As noted above, soil affected by toluene extended to the water table in the deep excavation 

area. Tolueneaffected soil above the water table was removed for off-site disposal. Five 
confirmation samples were collected h m  soils at the base of the excavation (at or just below 
the water table); of the five samples, two exceeded the toluene interim cleanup level and one 

slightly exceeded the interim cleanup level for benzene. Groundwater collected at the base of 
the excavation was recoverd and placed within a Baker Tank; this water was characterized and 
wilt be pretreated for discharge to the King County sanitary sewer system. The soil removaI 

has fully remediated the source of toluene in groundwater beneath the East Parcel. Any 
residual toluene andlor benzene in East Parcel groundwater is expected to biologicaIIy degrade 
and attenuate. 

During excavation within the former Maintenance Building Area, two concrete vaults were 

found: one approximately 4 feet in diameter and one about 3 feet in diameter. Based on site 
drawings, these vaults appear to be former manholes used for industrial wastewater 
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management. Both vaults had been filled with pea gravel and concrete rubble at the time they 
were abandoned. The smaller vauIt was removed; the larger vault was left in place. The 
excavation also identified two transite pipes leading to the larger vault; sampling identified 
them as asbestos containing materid. The two transite fines ran to the vauIt from the former 
laboratory. The transite lines were excavated and removed h m  the vault to the location of the 
laboratory. No transite lines were present downstream of the vault. 

An oiVwater separator was also found along the south property line; this separator could not be 

found on site drawings. Liquid and sludge within separator were sampled and found to contain 

diesel range organics, residual oil range organics, and low levels of PCBs. The liquid and 
sludge were removed to appropriate contain- fox off-site disposal. The concrete separator, 

which was in good condition, was entirely removed for disposal at the ChemWaste 
Management landfill facility in Arlington, Oregon. No visible staining or discoloration was 
noted beneath or around the separator. 

4.2.2 Former Compressor Area 

Multi-incremental sampling indicated that surficial soils exceeded the interim cleanup levels 

for unrestricted Iand use for copper and PCBs. Additiondly, the soil in the southwest comer of 
the area was found to contain elevated concentrations of TPH and toluene. Excavation was 
conducted over the entire m a  outside the concrete slab where the compressors were mounted, 
as shown on Figure 6. Most of the area was excavated to a depth of 4 feet; the southwest 
comer was excavated to about 17 feet below the original grade. Codmation samples 

indicated that essentially all soil exceeding the copper and PCBs interim cleanup levels for 
unrestricted land use has been removed from the former Compressor Area. Excavated soils 

were placed in a stockpile for offsite landfill disposal. 

Toluene contamination was found at elevated concentrations in soil located in the southwest 

corner of the former Compressor Area during the East Parcel characterization. Soil in this area 

was excavated to a depth of 1 6 to 1 7 feet below grade. Confirmation samples collected fiorn 
the four walls (north, east, south, and west) and the base were aIl below the interim cleanup 

level. The west wall of the excavation extended into the West Parcel. One confirmation 

sample collected from the base of the (Sample B4) excavation was slightly above the intafm 
cleanup level for benzene (detected concentration of 0.054 mgkg vs. interim cleanup level of 

0.03 m a g ) .  The base of the excavation was just above the water table, where aerobic 

biological reactions are expected to be active. Benzene is known to actively degrade under 
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aerobic conditions. Soil excavated from the deep excavation was placed in a stockpile for 
off-site disposal. The area has been backfill4 with clean fiI1 material. 

Several steel pipes, including the former toluene pipe running to the toluene process tanks, 
were exposed during excavation. The toluene pipe is the likely source of toluene found in this 
area. Exposed piping within the excavation was removed and scrapped, Additionally, a 
concrete vault, approximately 6 feet in diameter and filled with pea gravel, was encountered in 
the southeast corner of the deep excavation. This vault appears to have been a manhole for the 
industrial wastewater sewer system. Water was observed leaking from a pipe connected to the 
vault. The water had no odor, or sheen or other evidence of contamination, and the expected 
source of the water is trapped runoff that had Mltrated to the line. The vault was not removed. 

4.2.3 Laboratory Area 

S h c i a l  contamination in soil within the Laboratory Area was excavated as shown in Figure 6. 
The excavation extended to a depth of 2 to 3 feet below grade. Conhation samples were 

collected using the multi-incremental sampling approach. The confirmation samples met the 
interim cleanup level for copper for unrestricted land use, indicating that impacted soil has been 

removsd from the Laboratory Area. All soil excavated from the Laboratory Area was of 
moderate to low copper concentration; therefore, the excavated soil was placed in the West 
Parcel, within the contained area, for use as backfill to attain final grades needed to complete 
paving of the site. The area has been backfilled with clean fill material. 

4.2.4 SuIfnric Acid Tank Solids Disposal Area 

Based on the analysis of the multi-incremental composite and discrete sampIes,,two separate 
areas were identified that exceeded the interim cleanup level (Figure 6). The northern area was 

excavated to a depth of 2 feet below original grade. The southern area was excavated to a 

depth of 3 feet. Confinnation sampling was done using the multi-incremental sampling 
approach; the c o b a t i o n  sampling results were below interim cleanup levels, indicating the 
remaining soils meet the interim cleanup levels for unrestricted land use. All soil excavated 
from the Laboratory Area was of moderate to low copper concentration; therefore, the 
excavated soil was pIaced in the West Parcel, within the contained area, for use as backfill to 
attain final grades needed to complete paving of the site. The area has been bacMilled with 
clean fill material. 



CORRECTIVE MEASURE ALTERNATIVES 

In an advancsd notice of proposed rulemaking regarding corrective action at RCRA facilities, 

EPA recognizes that at facilities with relatively straightforward remedial solutions, extensive 

evaluation of a range of corrective measure alternatives may not be necessary @PA, 1996). 

Given the limited number of COCs present in the East Parcel and its limited use for industrial 

purposes, a limited set of alternatives has been evaluated in this CMS. Zn accordance with the 
approved East Parcel CMS Work Plan, the corrective action alternatives considered in the East 
Parcel CMS include the following: 

1. No Action; 

2. Source Area Excavation and Off-Site Disposal; and 

3. Ex-Situ Biomediation and Stabilization. 

Under Alternative I., no corrective action would be implemented and the East Parcel would be 

lea under existing conditions; this alternative is typically included in feasibility studies 
conducted at CERCLA sites. Alternative 2 would use excavation to remove all source area 

soils exceeding cleanup levels for unrestricted land use. Under Alternative 3, a combination of 

mediation technologies would be conducted to treat affected soil for removal ardor 

immobilization of COCs. 

A preliminary screening of these corrective action alternatives was completed in the Revised 

CMS Work Plan using the criteria listed in Table 5. For these criteria, precedence has been 
given to the screening criteria specified in the Order because they axe specifically applicable to 

the former Rhone-Podenc site. The criteria definitions presented in the Order have been 

adapted to address the criteria specified in EPA guidance and in the MTCA regulations. In 
accordance with the Order, the criteria have been separated in Technical, Human Health, 

Environmental, and Institutional categories. 

Based on the results of this preliminary screening (presented in the Revised CMS Work Plan), 
Alternative 1: No Action has been included in the evaluation of alternatives to serve as a 
baseline fox evaluation of the remaining alternatives incorporating active remediation. This 
alternative would not attain corrective action objectives. Results of the East Parcel soil 
characterization, as summarized in Section 4, confirmed that impact4 soil exceeding 

unrestricted land use interim cleanup levels is present in the East Parcel. The remaining two 
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alternatives are developed in Section 6, dong with an evaluation of the alternatives against the 
criteria presented in Table 5. 

DEVELOPMENT AND EVALUATION OF ALTERNATIVES 

As discussed in Section 5, three corrective measures alternatives passed preliminary screening 
and were retained for development and detailed evaluation. These alternatives will be 
evaluated against the criteria hsted in Table 5, which include criteria cited in the Order, 
applicable EPA guidance for feasibility studies, and the MTCA regulations. The two 
alternatives developed to support evaluation are: 

AIternative 2 - Source Axea Excavation and Removal; and 

Alternative 3 - Ex-Situ Bioremediation and Stabilization. 

These alternatives have been developed to attain, to the extent practicable, the corrective 

measures objectives for the East Parcel identified in Section I. 1. The design is based on the 
results of previous investigations, including the recently completed East Parcel soil 

characterization. The alternatives are developed below in Sections 6.1 and 6.2, followed by a 

screening evaluation of the alternatives in Section 6.3. Finally, a preferred alternative is 
identified, based on the results of the evaluation, and is presented in Section 7. 

6.1 ~ T E R M A T X V E  2: SOURCE &A EXCAVATION AND REMOVAL 

This alternative consists of the excavation and removal of soil affected with constituents above 

unrestricted Iand use interim cleanup levels within the East Parcel. Excavated soil with low- 

level contamination of metals only would be relocated to the West Parcel and placed within the 
area enclosed by the barrier wall. Excavated soil containing other constituents or IeveIs of 
metals that would suggest the soil was a waste (as defined in the East Parcel Soil 
Characterization Work Plan) would be disposed of in a permittsd o ff-site disposal faci1ity. 

This alternative was recently implemented as a voluntary interim measure as part of completion 

of the soil characterization work. Based on the recent soil characterization, copper was the 

only widespread COG present above interim cleanup levels for unrestrictd land use in East 
Parcel soil. Copper has been detected at elevated concentrations in the former Compressor 
Area, fonner Maintenance Building Area, Laboratory Area, and the Sulfuric Acid Tank Solids 
Area. Based on the results of the discrete, archived samples, the areas impacted by copper 
were delineated, as shown on Figure 6. The depths of copper impacts in these areas are as 

shown on Figure 6.  In addition, toluene, PCBs, diesel range organics @RO), and gasoline 
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range organics (GRO) were identified at concentrations exceeding interim cleanup levels in a 
small area immediately south of the former compressor pad (see Figure 6). Soil impacted by 

these COCs was estimated to extend to a depth of 1 7 feet bgs in this area Finally, a small area 
of tolueneAmpacted soil was encountered in the extreme southwestern corner of the East Parcel 

with impacts extending to the water table at about 1 2 feet bgs. 

In order to complete the excavation in the former Maintenance Building Area, the existing 

railroad tracks and ties were removed and properly disposed. Soil with copper contamination 

only was then excavated within the areas and depths shown on Figure 6, followed by 

conhation sampling to ensure attainment of unrestricted use interim cleanup levels. Given 
the presence of impacted soils within the contained area of the West Parcel, plans for paving 
the entire West Parcel with a temporary cover comprised of asphalt, and the generally low 

concentrations of copper identified in the East Parcel soils, the excavatsd copper-impacted soil 

were placed on the West Parcel to achieve the planned final grade and elevation in the area 
contained by the barrier wall. An estimated 4,040 cubic yards (approximately 6,870 tons) of 
copper-impacted soil were removed and placed on the West Parcel. 

The limited area of soil impacted with toluene, TPH, and PCBs wiwitfiin the former Compressor 

Area were excavated for off-site disposal. It is estimated that about 300 cubic yards 
(approximately 5 10 tons) of soil were excavatsd for off-site disposal. Based on the results of 
the East Parcel soil characterization samples and an assessment of historical operatiom that 

caused the releases, the soil was not classified as a dangerous waste under Washington 

dangmus waste regulations (WAC 173-303). Detected PCB concentrations were below the 

threshold requiring management under the TSCA regulations. Therefore, the excavated soil 

impacted by toluene, TPH, and PCBs was disposed of in a Subtitle D landfill. The excavated 

soil was temporarily staged on plastic-lined stockpiles and transported to the Roosevelt 

Regional Landfill in Klickitat County, Waskington, for disposal as non-hazardous waste. 

The area of toluene in the extreme southwestern corner of the parcel was also disposed of off 

site at the Roosevelt Regional Subtitle D Landfill. Volumes of this soil requiring disposal were 
estimated at approximately 350 cubic yards. 

Following completion of the excavations, soil conhat ion  samples were collected beneath all 
excavated areas to confirm that soil exceeding interim cleanup levels has been removed. Fox 

the large, shallow excavations addressing copper-impacted soils, a rnulti-incremental sampling 
approach was used for conhation sampling and analysis. Separate multi-incremental 
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composite samples were collected from excavations within each of the investigation areas 
defined for the East Parcel soil characterization. A total of 35 grab samples were collected 
within each investigation area and cornposited into a single c ~ ~ m a t i o n  sampIe. Individual 
grab samples were archived for potential analysis if the multi-incremental sample exceeded the 

interim cleanup levels and it became necessary to more carefully delineate impacted soil. For 
the two limited areas excavated to remove toluene contamination (former Maintenance 
Building Area), and toluene, TPH, and PCB contamination (former Compressor Areas), 
because of the VOCs present, confirmation grab samples were collected from the sidewalls and 

base of the excavation area and analyzed for the appropriate COCs. 

Fugitive dust emissions during excavation, loading, and grading activities were controlled 
using water as a dust suppressaat. ARer confirmation sample results confirmed removal of 
affected soil exceeding interim cleanup levels for unrestricted land use, the East Parcel was 

backfilled with clean fill and graded as necessary to restore site drainage. 

As noted previously, toluene has been detected in groundwater near the southwestern corner of 
the East Parcel. The voluntary interim measure successfuJIy removd the entire source area for 
this toluene, and toluene is no longer in use at the site. The excavation included removal of 
affected soils h m  the portion of the West Parcel that borders the East Parcel. During the RFI 
and other site investigations conducted in this area, toluene was not found in groundwater. 
Thus, available information indicates that this area is small. The southwest comer of the East 
Parcel is immediately upgradient from the RCIM barrier wall in the West Parcel. Since the 

regional groundwater flow direction is toward the west, it is highly U e l y  that residual 
toluene contamination within the West Parcel would migrate to the east, toward the East Parcel. 
Due to the alteration of groundwater flow patterns created by the HClM barrier wall, the 

southwest comer of the East Parcel has a flow direction with relatively high groundwater flow, 

toward Slip 6. 

Implementation of this alternative as a voluntary interim measure has entirely removed the 
source of toluene, and as a result further actions are not required to address the limited 
remaining impacts to groundwater. Natural processes are expected to rapidly address the 
limited area with toluene-impacted groundwater. Toluene has been shown in numerous studies 
to biodegrade in groundwater readily under aerobic conditions. Literature values for toluene 
degradation rates indicate half lives on the order of 12 days under aerobic groundwater 

conditions (Wiedemeier, 1 999). This half-life degradation rate for toluene is a mean value 

calculated based on various field in situ measurements. The impacts to groundwater in the East 
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Parcel cover a minimal (less than 2,500 sq. ft .) area with the upper groundwater zone having 

relatively high flow rates. Groundwater data for toluene collected prior to the completion of 
the source removal varied from two to 40 times the interim cleanup level within the excavation 

area. Groundwater immediately upgradient of the impacted area was nondetect for toluene. 

Since the toluene is near the water table, oxygen needed to support aerobic biodegradation 
should be readily available. It is anticipated that toluene concentrations in groundwater will 

meet interim cleanup levels for unrestricted land use within about three to six months. 

Implementation of this alternative has resulted in the removal of soil with COC concentrations 
above unrestricted land use interim cleanup levels. With complete some  removal 
implemented, groundwater will meet unrestricted interim cleanup levels within six months. 
Therefore, no restrictions would be necessary for future development and land use under this 
alternative. hng-tam institutional controls would not be required and redevelopment would 
be unrestricted following the successful completion of remediation activities. 

This alternative includes ex-situ bioremediation and ex-situ stabilization to address East Parcel 
soil COCs. Impacted soil would be excavated for on-site treatment. In the CMS Work Plan, 

the preliminary version of this alternative included SVE. Based on the results of the East 

Parcel soil characterization, a limited area of soil was identified as affected by toluene. The 
toluene is predominantly within a fine-grained soil, an organic rich silt and clay. Therefore, it 
was considered more appropriate to address the toluene simultaneously with TPH via ex-situ 
bioxemsdiation. For this reason, SVE was deleted from Alternative 3 for this CMS. 

Ex-situ bioremediation would be used to reduce toluene and TPH concentrations to acceptable 
levels. Toluene and TPH-impact4 soil wouId be excavated fmm the affected area immediately 

south of the former compressor pad (Figure 6) and placed staged in a bermed area on a 40-mil 

plastic lk Following excavation, samples would be collected to determine the appropriate 

mix of nutrients and other amendments to support active biodegradation. Based on the test 

results, necessary amendments (assumed to be limited to nutrients and water) would then be 

added to the soil to create optimal conditions for aerobic biodegradation. of the toluene and 

TPH. Soil amendments would be mixed into the soil using standard earh-moving equipment 

(e.g., fiont-end loader). 

The moisture content of the piles would be monitored to ensure optima1 moisture content is 
maintained and to prevent the addition of excess water and the generation of leachate. The soil 



piles would be periodically turned using earth-moving equipment to aerate and mix the soil. 
The piles would be covered with plastic sheeting when not being tumed to maintain the 

moisture content and temperature of the piles, to reduce wind erosion, and to limit infiltration 

of precipitation. Once test samples indicate that the organic COC concentrations had been 

reduced below the interim cleanup levels, active bioremediation would be discontinued. Soils 

impacted with PCBs would be chemically stabilized to immobilize the PCBs; this technology 

has been effective for PCBs, but is not usually effective for lighter organics. After removal of 
the bioremediation soil from the treatment area, soil samples would be collected fiom the upper 

6 inches of soil below the footprint of the treatment cell to confirm that bioremediation 

activities did not impact underlying soils. 

For estimating the ex-situ bioremediation costs, the following assumptions were r d e :  

Approximately 300 cubic yards of impacted soil would be excavated and treated. 
The average depth of soil in the treatment zone would be 5 feet. 

An indigenous microbial population is present that is capable of degrading the 
organic COCs in the soil; bioaugmentation was assumed to not be necessary. 

The bioremediation soil in the treatment area would be turned bi-monthly. 

Organic COCs am toluene and TPH. The concentrations for these constituents 
would be reduced below interim cleanup levels in about three months. 

Following the completion of bioremediation activities, ex-situ stabilization using Portland 

cement as a fixation agent would be used to immobilize soil impacted with metals andor PCBs 
in the other areas designated for excavation shown on Figure 6.  Bench-scale tests would be 

conducted to determine the amount of Portland cement that would be needed to immobilize 
copper and PCBs present in East Parcel soil. Portland cement was included in the alternative 

because it has been proven for fixation of metals and PCBs in soiI. Soil containing copper 

concentrations above the PRG would be excavated h m  the locations and depths shown on 

Figure 6 and mixed with PortIand cement using a pug milt. The bioremediated soil containing 

PCBs andlox rnetaIs would also be stabilized using the pug mill. Following mixing in the pug 

mill, the stabilized soil would be placed onto a plastic-lined pad to allow the material to set up 

and to confinn that stabilization performance criteria are attained. After confmning attainment 

of performance criteria, the stabilized soil would be replaced into the excavation, compacted, 

and graded to restore site drainage. The stabilized soil would be covered by a layer of clean 

soil at least I foot in thickness. An estimated 20 to 3 5 percent increase in the soil volume 

(EPA, 1989) would occur due to the addition of Portland cement; this would result in an 

- 
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increase in the surface elevation within the area where the stabilized soil is placed. Institutional 

controls would be included in this alternative to identify the location where stabilized material 

is placed and to control potential future risks that may result from excavation and construction. 

For bioremediated soil that do not contain either metals or PCBs above interim cleanup levels, 

the bioremediated soil will be placed back in the excavation, compacted and graded to promote 

drainage. Institutional controls would not be required of these soils, since they meet the interim 

cleanup levels. 

The following assumptions were made for the purpose of estimating the ex-situ stabilization 
costs: 

The existing railroad tracks and ties present on the East Parcel would be removed 
from the former Maintenance Area and properly disposed. 

Approximately 4,040 cubic yards of copper impacted soil would be excavated and 
stabilized. 

Approximately 300 cubic yards of bioremediated soil containing PCB and copper 
would be stabilized using pozzolanic materials. 

Approximately 5,500 cubic yards of stabilized soil would be generated for 
backfilling the excavations. 

The excavation would be enlarged as necessary to accommodate the stabilized soil 
and to provide site soils to provide a foot of clean soil cover. 

r All soil would be replaced and compacted on site. No off-site disposal would be 
required. 

Excavation, stabilization, and fill activities would take approximately two months to 
complete. 

This corrective measures dternative would result in the reduction of toluene and TPH in soil 
through ex-situ aerobic biodegradation. PCB and copper concentrations in soil would not be 

reduced through the stabilization process, but their mobility and resultant potential risks wouf d 
be significantly reduced through chemical fixation. Copper and PCB interim cleanup 1eveIs 

would not be obtained by this alternative. Therefore, institutional controls would be required to 
protect workers and ensure that any soil removed from the East Parcel in the future is properly 

characterized and managed, Soils that do not contain PCBs or metals that are bioremediated to 
reduce toluene and TPH concentrations to below interim cleanup levels can be placed on site 
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without the need for institutional controls as the soils meet all the interim cleanup levels for the 

site. 

The potential corrective measure alternatives described in Sections 6. I ,  6.2 and 6.3 were 

screened against the criteria presented in Table 5 to support the selection of the preferred 
corrective measure for the East Parcel. The screening evaluation for all criteria is summarized 
in Table 6 and discussed below. The alternatives were ranked on a relative scale of 1 (low 
ranking) to 3 (h~gh ranking) for each of the criteria. It should be noted that for dl criteria, a 
rank of low means least favorable among the alternatives and a high rank means most 
favorable. Although Alternative 1 : No Action, is not discussed extensively below, it has been 
included in Table 6 to provide a benchmark for evaluation of Alternatives 2 and 3. 

63.1 Technical Screening Criteria 

Table 5 summarizes the technical screening criteria: performance, reliability, and 
implernentability. Performance criteria include subcategories for effectiveness and useful life. 
Reliability criteria include subcategories addressing active operation, maintenance, and 
demonstrated reliability. Implementability criteria include subcategories for constructability, 
implementation time, and beneficial results timeframe. Descriptions of the technical criteria 
and r&g of the corrective measure alternatives are discussed below. 

6.3.1.1 Efledivenms 

Effectiveness is the capability of the alternative to perform the intended functions, such as 

contaminant destruction or immobilization, and to achieve corrective measure objsctives. Site  
specific characteristics that influence the effectiveness of the alternative must be consided in 
ranlung the alternative for this criterion. The two alternatives were evaluated for effectiveness 
as folIows: 

Alternative 2: Source Excavation and Removal. This alternative was given a high 
ranking because alI of the affected soils would be removed from the East Parcel. 
Natwal processes under this alternative are expected to meet groundwater interim 
cleanup levels within about six months of completion of the soil removal. 

Alternative 3: Ex-Situ Bioremediation and Stabilization. Although this alternative 
would immobilize PCBs and metals in East Parcel soils and achieve risk 
management objectives, interim cleanup levels would not be attained for these 
constituents. Toluene and TPH be destroyed via bioremediation to attain interim 
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cleanup levels. Since this alternative would not achieve interim cleanup levels 
within the East Parcel, it was given a moderate ranking. 

6.3.1.2 u~6f111 Ege 
Useful life is the length of time that the alternative can maintain its effectiveness. The potential 
availability of future resources as well as the appropriateness of the technology must be 
considered to assess the useful life. The alternatives were evaluated against this criterion as 
foIfows: 

Alternative 2: Source Excavation and Removal. This alternative was given a high 
ranking because it would permanently remove COCs h m  the East ParceI. No 
controls would be needed to provide long-term protection of human health and the 
environment at the East Parcel. The engineered containment barriers within the 
landfill and the West Parcel would provide long-term containment for the excavated 
soil. 

r Alternative 3: Ex-situ Bioremediation and Stabilization. This alternative was also 
given a high ranking because toluene and TPH would be removed or destroyed by 
ex-situ bioremsdiation. PCBs and copper would be immobilized with Portland 
cement, which has a long, effective life. 

6.3.1.3 Toxicity, MobiIiQ, and Volume Reduction 

This criterion assesses the degree to which the altemative reduces the potential for COCs to 
impact the environment through treatment to reduce the toxicity or mobility of the COCs or 
through treatment to reduce the volume of affected media The alternatives were evaluated for 

this criterion as follows: 

Alternative 2: Some Excavation and Removal. This alternative was given a high 
ranking for this criterion relative to the other alternatives. Under this alternative, 
essentially all soil exceeding interim cleanup levels would be removed from the site 
and placed witbin an engineered, secure landfill. This would remove hazardous 
constituents h m  the site and Iimits their mobility over the long-term. Natural 
attenuation would eliminate toxicity for any constituents remaining in groundwater. 
Thus, this alternative would substantially reduce the toxicity and mobility of 
hazardous constituents within the East Parcel. 

Alternative 3: Ex-situ Bioremediation and Stabilization. Alternative 3 was given a 
moderate ranking for this criterion because it would be slightly less effective than 
AItemative 2 for reducing the toxicity, mobility, or volume of impacted media. Ex- 
situ bioremediation would substantially reduce the toxicity and volume of impacted 
soil. Stabilization would reduce the mobility of PCBs and metals, but both 
constituents would remain at the site. There is some potential for these two 
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persistent constituents to become mobile at some time in the future. For this reason, 
Alternative 3 was not ranked as high as Alternative 2. 

6.3. I.4 Long-Term Operation and Maintenance 

The long-term operation and maintenance requirements of the alternatives were considered for 

evaluation against this criterion as follows: 

Alternative 2: Source Excavation and Removal. This alternative was ranked high 
because no significant operation and maintenance is required with this alternative 
after the completion of excavation activities. In addition, this alternative does not 
rely on institutional controls to provide long-term protection of human health and 
the environment. 

Alternative 3: Ex-situ Bioremediation and Stabilization. This alternative, assuming 
the soil contains PCBs and metals above interim cleanup levels, was given a 
moderate ranking because long-term institutional controls would be required at the 
East Parcel to protect workers and ensure that any soil removed h m  the East Parcel 
in the future is properly characterized and managed. In addition, operation and 
maintenance activities wouf d be significant during ex-situ biorernediation and 
stabilization, a period of about three to eight months. It also may be necessary to 
conduct groundwater monitoring for some time after backfilling with the stabilized 
soil. 

63.1.5 Demonstrated and Expected Reliability 

The reliability of the alternatives were evaluated for this criterion, including the success of the 
technology demonstrated in previous, similar applications and the flexibility of the altemative 
to deal with changes that may be necessary based on unknown conditions. The alternatives 
were evaluated for reliability as follows: 

Alternative 2: Source Excavation and Removal. This altemative was ranked high 
because all impacted soil would be removed from the East Parcel. Groundwater is 
expected to meet interim cleanup levels within six months of implementation. 
There would be no long-term, environmental concerns remaining within the East 
Parcel. The engineered controls utilized for off-site management of the excavated 
soil have proven reliability. 

Alternative 3: Ex-situ Bioremediation and Stabilization. This alternative was also 
given a high ranking because the reliability of ex-situ bioremdation and ex-situ 
stabilization have been well demonstrated at similar sites for these COCs. 

The corrective measure alternatives were evaluated to assess their relative ease of 
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wnstructabiIity. Factors specific to the East Parcel include heterogeneity, presence of utilities 
or buildings, adjacent properties, and natural conditions, Extmal factors considered include 

the avail ability of qualified contractors, requirement for specialty equipment, permitting 

requirements, etc. The constructability evaluation is as follows: 

Alternative 2: Source Excavation and Removal. This alternative was ranked high 
because the excavations are relatively shallow and will not require shoring or 
permitting to complete. There are also limited site-specific factors that would limit 
excavation and qualified contractors, and landfills are readily available. 

Alternative 3: Ex-situ Bioremediation and Stabilization. This alternative was given 
a moderate ranking because of more complex permitting requirements associated 
with ex-situ bioremediation and ex-site stabilization and due to the need to provide 
routine operation and maintenance operations over a period as long as eight months. 
h addition, this alternative was ranked lower because ex-situ bioremediation and 
ex-situ stabilization are more specializd technologies than excavation and off-site 
disposal and fewer experienced contractors are available. 

6.3.1.7 Implementadion Time & Benecial Resulis Timefiarns 

Implementation time is the time needed to fully complete the remedia1 actions associated with 
each alternative. The beneficial results timefiame is a measure of how long an alternative will 

take to achieve its full effectiveness. Both alternatives were ranked high for these categories 
because it is anticipated that these alternatives could be implemented and completed in less 

than a year. However, Alternative 3 would require more time to achieve beneficial results than 
Alternative 2. 

Safety includes risks to workers irnpIementing the corrective measure as well as to nearby 
businesses and communities. Factors assessed include the potential for causing fires, 
explosions, traffic accidents, noise, exposure to East Parcel constituents, and potential for 
injuries associated with implementation. The two alternatives are evaluated relative to this 

criterion as follows: 

Alternative 2: Source Excavation and Removd. This alternative was given a 
moderate ranking due to potential worker exposure issues associated with the 
excavation and handling of impacted East Parcel soils. The generation of dust 
and/or vapors during excavation and loading activities has the potential to impact 
workers and off-site receptors. In addition, there is an increased risk of traffic 
accidents associated with the transport of soil to an off-site disposal facility, which 
is located more than 150 miles from the East Parcel. 
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Alternative 3: Ex-situ Bioremediation and Stabilization. This alternative was given 
a low ranking due to the extensive handling required to excavate, treat, and stabilize 
impacted soils, as we11 as the increased potential for dust generation reIative to 
Alternatives 2A and 2B. The period of operation, which may be eight months long, 
increases the probability of encountering safety issues. 

6.3.2 H u m n  HeaIth Screening Criteria 

Human health considerations include the extent to which alternatives mitigate both short- and 

Iong-term exposure to East Parcel constituents, including protection of workers and the public 

during implementation of the alternative. Potential exposure to East Parcel constituents or 

materiaIs used in implementation, the nature and extent of East Parcel c o n t ~ t s ,  and the 
Iocations of potentidly exposed populations were assessed for this criterion. Within the East 
Parcel, the only significant human health risks are short-term risks associated with construction 
and operation, although Alternative 3 does have potential for future exposure to stabilized soils. 
This critdon was evaluated as follows for the alternatives: 

Alternative 2: Some Excavation and Removal. Soil with COC concentrations 
above interim cleanup levels would be permanently removed from the East Parcel 
under this alternative and groundwater is expected to meet acceptable 
concentrations within months of implementation. However, there are short-term 
exposure risks to construction workers during the excavation and loading of 
impacted soil. Because of the offsetting effects of short- and long-term exposure 
risks, this altemative was given a moderate ranking. 

Alternative 3 : Ex-situ Bioremediation and Stabilization. Although copper and 
PCBs would be immobilized under this alternative, these constituents would remain 
on site at concentrations above the interim cleanup levels, requiring use of 
institutional controIs for risk management. In addition, there would be significant 
short-tem exposure risks associated with the extensive handling of impacted soils 
that would be required to implement this alternative. Since this altemative requires 
moxe handling and leaves constituents on site, this alternative was given a low 
ranking. 

6.3.3 Environmental Screening Criteria 

Environmental considerations used for evaluating the corrective measures alternatives include 

the short- and long-term beneficial and adverse effects associated with the alternative, taking 

into account East Parcel conditions, migrationlexposure pathways, and measures included in 

the alternative to mitigate short- and long-term effects. The two alternatives were given a 
moderate ranking due to the significant short-term risks associated with the excavation and 

handling of impacted soils, including the potential for impacted material to reach the adjacent 
Duwamish Waterway through dust generation, wind erosion, and runoff. The short-term 



effects are considered more significant than long-term effects, which are minimal for all 
alternatives. 

6.3.4 Institutional Screening Criteria 

Institutional considerations used for this CMS include compliance with applicable state and 
fed& environmental, safety, and public health standards, as well as regulations on the desigu, 

operation, and implementation time for the alternative. The screening against institutional 
criteria is as follows: 

Alternative 2: Source Excavation and Removal. This alternative was ranked high 
due to the relative ease of implementation and minimal permitting requirements 
associated with the shallow soil excavations and the natural degradation of the 
groundwater. Based on the expscted excavation depths, no existing structures 
(other than the railroad tracks, which can be removed) would interfere with 
implementation of this alternative. 

AIternative 3: Ex-situ Bioremediation and Stabilization. This alternative was given 
a moderate ranking due to more extensive permitting issues associated with these 
technologies, as we11 as the extensive material handling required and operations that 
must be conducted in close proximity to the Duwamish WaterwayfSIip 6.  

Cost Screening 

The reIative cost evaluation of the alternatives was based on estimated costs using the 

conceptual designs presented in Sections 6.1,6.2 and 6.3. It is anticipated that each alternative 
could be implemented and completed in less than one year. Therefore, long-term operation and 

maintenance costs would not be incurred under any of the altematives. It is estimated that 
Alternative 2 would cost approximately $42 1,200, and Alternative 3 would cost approximately 

$693,800 to fully implement. Detailed cost estimates for each alternative are presented in 
Appendix B. 

CONCLUSION AND PREFERRED ALTERNATIW 

As discussed in Section 6, three corrective measure alternatives were evaluated in detail using 
the evaluation criteria listed in Table 5. Based on the resuIts of the screening evaluation (Table 
6), Altemative 2 is the p r e f e d  corrective measure alternative for the East Parcel and has 
already been successfully implemented as a voluntary interim measure. This corrective 
measure received a score of 36, while Alternatives 1 and 3 received lower scores (23 and 28, 
respectively). 

Alternative 2 includes the following elements: 
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Removal of existing railroad tracks and ties for proper off-site disposd. 

Excavation of approximately 4,200 cubic yards of copper-impacted soil and 
placement of the soil on the West Parcel within the area enclosed by the barrier 
wall. 

Excavation of approximately 600 cubic yards of soil impacted with organic COCs 
and PCBs for disposaI at an off-site, permitted landfill. 

C o b a t i o n  soil sampling of all excavated areas. 

Grading of the East Parcel with existing, on-site material to promote drainage to the 
south. 

Natural attenuation of the remaining toluene-impacted groundwater. 

This alternative would result in the removal of all soil having concentrations of COCs above 
interim cleanup levels. Groundwater is expected to achieve interim cleanup Ievels in three to 

six months of implementation of this remedy. No long-term institutional controls would be 
required to provide long-term protection of human health and the environment, and East Parcel 
redeveIopment would be unrestricted following successful completion of remedial activities. 
Therefore, this alternative would provide greater long-term protection of human health and the 

environment than Alternative 3. In addition, the costs to implement Alternative 2 are lower 
than the costs for Alternative 3. 

7.1 VOLUNTARY INTERIM CORRECTIVE MEASURES 
h an effort to expedite cleanup and redevelopment of the East Parcel, Container Properties has 
implemented the elements of Alternative 2 for the East Parcel as a voluntary interim corrective 
measure. Excavation and removal of affected soil from the East Parcel was completed in early 
September 2006. A report describing this voluntary interim measure, including confirmation 
sample results that indicate affected soil has been removed h m  the East Parcel, was submitted 

to EPA on September 29,2006 (Geomatrix, 2006d). Groundwater is currently impacted with 
toluene for a very small area of the East Parcel in the extreme southwestern comer of the 
parcel. Based upon the total removal of the source soils achieved by this voluntary interim 
action, no further corrective action is necessary to achieve interim cleanup levels in the East 
Parcel. 
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SCHEDULE 

As outlined above the preferxed alternative, Alternative 2, has been implemented voluntarily. 
As noted in Section 4.2, almost all key components included in Alternative 2 have been 
completed. Affected soil exceeding interim cleanup levels has been excavated. Confmation 
samples have been collected that demonstrate attainment of interim cleanup levels. Only 

backtilling and off-site disposaI of excavated soil remain to be completed. 
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TABLE 1 

INTERIM CLEANUP LEVELS 
East Parcel CMS 

Former Rhone-Poulenc East Marginal Way Facility 
Tukwila, Washington 

Interim Soil Cleanup Level ( m a )  

Constituent Unrestricted Land Use I Restricted Land Use 

2,000 
100130 100/30 

pIotesl 
1. Interim cleanup level based on PRGs established for the East Parcel by EPA, Region 10, in a letter dated 

May 10,2006. The PRG for cPAHs applies to total carcinogenic PAHs in benzo(a) pyrene equivalents, calculated 
in acoordmce with the MTCA regulations, WAC 173-340 708(8). 

2. Interim cleanup levels based on MTCA Method A cIeanup levels for residential properties. For TPH-GRO, 
the Method A cleanup level is 100 mgflrg if no benzene is present and 30 rnglkg if benzene is  present. 

3. For use of the d c t e d  land use PRG, a cap meeting TSCA requirements 140 CFR 76 1.6 1 (a)(?) and (8)J is required. 
4. Interim cleanup Ievels established in general accordance with MTCA B cleanup Ievel procedures to be protective 

o f  groundwater. 
5. GAHs = carcinogenic polycyclic aromatic hydrocarbons 
6. PCBs = polychlorinated biphenyls 
7. TPH = total petroleum hydrocarbons 
8. DRO = dim1 range organics 
9. RRO = residual range organics 
1 0. GRO = gasoline range organics 



TABLE 2 
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EAST PARCEL SAMPLING AND ANALYSIS STRATEGY 
East Parcel CMS 

Former Rhone-Poulenc East Marginal Way Facility 
Tukwila, Washingon 

Notes: 
Depths are in feet below ground surface. 
Metals other than mercury analyzed by EPA Method 6000/7000; mercury and* by EPA Method 70 10. 
pH analyzed using EPA Method 90458. 
cPAHs = carcinogenic polyarornatic hydrocarbons analyzed using EPA Method 8270C. 
PCBs = polychlorinated biphenyls analyzed using EPA Method 8082. 
RR = railroad 
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EAST PARCEL CHARACTERIZATION, COMPOSITE SAMPLE ANALYSES 
Former Rhone-Poulenc East Parcel CMS 

East Marginal Way Facility 
Tukwila, Washington 

w 
1 .  Interim cleanup levels are listed in Table I ,  and are based on either PRGs established by EPA Region 10 or MTCA Method A residential cleanup levels. 
2. cPAHs = carcinogenic polycyclic m t i c  hydmarbons, expressed as benao(a)pyrene equivalent. 
3. The MTCA Method A Chromium VI cleanup level is 19 mglkg; the MTCA Method A Chromium cleanup lwel is 2,000 It i s  expected that chromium present in Site soils is Chromium 111. 
BACKl-I B(a)P = (17+1 .O)+ (12*.1~22f.l)+(18*.1)+(25*.01)+(3.1*.4)+(18*.1~ 25.49 
BACKl-1 DUP B@)P = (19*1.0)+ (14*.1)+(24*.1)+(19*.1)"(29*.01)+(3.5*.4)Y 28.39 
BACM-1 B(a)P= (65*1.0~(51*.1~87*.1)~74*.1~(120*.01~12*.4)+161*.1)=98.3 
MAINT-2 B(a)P = (1.2*1 .OF (0.83*.1)-b(1.3*.1~0.97*.1)+(1.7*.01~0.26*.4~1.3*.1~ 1.761 
PILOT-] B(a)P= (3.9*1.0)t(3.6*.1p(4.4*.1)+(3.5*.1~6.6*.01~0.74*.4)+I3.7*.1)=5.782 
PILOT-2 B(a)P= (1.2*1.0~(0.85*.1~1.6*.1)+(1.1*.1~.4*.01)+(0.34*.4)+(1.5*.1~ 1.865 
LAB-2 B(a)P -(I 1*1.0)+ (8.4*.1)+(I1*.1)+(8.6*.i~lS*.OI~i .5*.4)+(9.5*.1)= 15.5 

Area of Investbation 

Background I 

Bold results exceed PRG or interim cleanup Iwel. 
PCBs = polychlorinated biphenyls 
U =The compound was analyzed for, but was not detected ("nondetecr) at or above the U L . 
I = The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample. 

Sample ID 
BACKI-1 

BACKI-l (dup) 
0.0983 J 

0.00 176 1 J 
0.005782 J 
0.001865 J 

0.0155 J 

0.1 

Depth 
(feet) 

1.0 to 2.0 
1.0 to 2.0 

BACK2-1 1.0 to 2.0 
COMP-I 1.5 to 2.5 

Former Compressor Area COMP- 1 (dup) 1.5 to 2.5 
COMP-2 7.0 to 8.0 
MAMT-1 0.5 to 1.5 

cPAHs 
(wkcl 2 

0.02549 J 
0.02839 J ------ 

7.4 
6 9  

4 .17  U 

1 

Former Maintenance Area 

Former Pilot Plant Waste 
Disposal Area 

Former Sulfuric Acid Tanks 
Solids Disposal Area 

Laboratory Area 

7.74 J 

-- 

Total 
PCBs 

I rn#k~)  p H  

2.82 

4.76 
4.56 

2.53 

4.9 

20 Interim Cleanup Lwel 

MAMT-1 (dup) 
MAINT-2 
PILOT-] 
PILOT-2 

SULF-1 

LAB-1 
LAB-2 

Arsenic 

6.52 

250 

0.5 to 1.5 
7.0 to 8.0 
1.0 to 2.0 
7.0 to 8.0 

0.5 to 1.5 

0.5 to 1.5 
2.5 to 3.5 

Lead 

Metals (mglkg: 

Barium Cadmium Chromium Copper 
15.7 

-- 
24.8 J 

-------------- 

33.5 

-- 

0.41 5 

0.450 
0.427 

- 

0.055 

0.043 

2 

Mercury 

0.08 

2 

0.3 J 

- 

Selleaium 

0.123 J 

-* 

Silver 

10.7 

1912,000~ 

257 

110 
106 

41.5 

403 

36.4 



EAST PARCEL CHARACTERIZATION, DISCRETE SAMPLE RESULTS 
East Parcel CMS 

Former RhonePouhc East Mar- Way Facility 
Tukwila, Wadmgton 

Page I of 2 
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VOCs (mg/kg) Metals (mgflrg) GRO - DRO- RRO- 
Area of NWTPH m p ~ NWTPH PCBS Isopropyl- Naph- n-ButyE. n-Propyl- sec-Butyl- tert-Butyl- 

I n v d g a t i ~ n  SampIem Depth (feet) (-1 (-1 (-1 (@kg) benzene thalene benzene benzene benzene Styrene benzene Toluene Arsenic Barium Cadmiam Chromium Copper Lead Mercary Selenium Sllver 

Interim Cleanup Level ' 1 O M O  2,000 1 2,000 1 -- 5 - - - -- - 0.83 - -- 2 19/2,0002 36.4 250 2 - -- - --=--==---=--------- -- - ------ 
COMP-I-31W 2.0to3.0 2803 6,300~ 4205 0.072 J 0.25 1.4 0.18 J 0.72 0.016J 0.033 J 0.047 J ---------------- 
COW-2-21 W 7.0 t~ 8.0 4 5 0  U 450U 4 5 0  U <150U 450 U 8.5 J <150U ------- 
COMF-1-28M 2.0to3.0 4 0  U 19.9 4 . 5  U 23 134 9 0.07 <IOU c0.8 U 
COMP-I-3A 1.5to2.5 0.2 J ----- 
COW-1-7A 1.5to2.5 4.054 UJ ---------- ------ 

Former COW -I-1OA 1.5 to 2.5 0.0075 J ------- ---- 
Compressor COW-1-15A 1.5to2.5 4.059 UJ 

Area COW-1-18A 1.5t02.5 0,84 J -- ------ - - - -  
COMP -1-21A 1.5 to 2.5 1.6 J 
pp ----- -------- 
COW-1-24A l.Sto2.5 <0.060 UJ ----- ------- ----- 
COMP -1-26A 1.5 to 2.5 x0.057 UJ ------ 
COW-1-27A 1.5to2.5 0.044 J ------ 
COMP-1-29A 1.5t02.5 0.46 3 ------- 
COW -1-33A -. 1.5 to 2.5 0.12 J 
MAINT-1-3A O.St01.5 296 J ----- 

MAJNT-I-14A 0.5 to 1.5 194 J 
I - - - -  --- 

MAINT-1-16A 0-5 to 1.5 122 J - - --------- 
MAINT-1-25A 0.5 to 1.5 16.7 J 

Former MAUW-1-29A 0.5 to 1.5 116 J 
ppp-pp---p 

Maintenance MAINT-1-1 OA 0.5 to 1.5 484 
Area MAINT-I-20A 0.5 to 1 .S 64.9 -. - --- 

MAINT-I-22A O.Sto1.5 226 
M m - 1 - 3 3 A  0.5m1.5 21.4 ------- 
W - I - 3 4 A  0.5t01.5 
pppp-p --- - 111 
MAW-1-7A 0.5t01.5 114 ------------------- ---- 
S W -  1 -3A 0.5 to 1.5 55.7 J ---- ----- --- 
SULF- 1 -7A 0.5 to 1.5 50.5 J 
SULF-I-1OA 0,5 to 1.5 ---- 23.8 J --- 
SULF-I-I5A 0.5 to 1.5 - 19.1 J Former 

Sulfhic Acid 
Tanks 

Area 

SULF-1-18A 
SULF-l 9A 
SULF-1-22A 
SULF- I-24A 
SULF-1-26A 
SULF-1-29A 
SULF-1-33A 

0.5t01.5 
0.5 to 1.5 
0.5 to 1.5 
0.5 to 1.5 
0.5t01.5 
0.5t01.5 
0.5 to 1.5 

-- 

411 J 

---------- 
--- 

- - - -  
---- 

15.2 J 

- 
--- 

10.4 J 
27.5 J 
106 J 
9.88 1 
12.4 J 



TABLE 4 

EAST PARCEL CHARACTERIZATION, DISCRETE SAMPLE RESULTS 
East Parcel CMS 

Former Rhone-Poulenc East Marginal Way Facility 
Tukwila, Washington 

Page 2 of 2 

Notes: 
1. Interim cleanup levels taken from Table 1 .  
2. Chromium VI cleanup level is 19 mglkg; Chromium 111 cleanup level is 2,000 rngkg .  It is expected that chromium is  present in Site soils as Chromium 111. 
3. The gasoline result has a chromatographic fingerprint that resembles a petroleum product, but the elution pattern indicates the presence of a greater amount of heavier molecular weight constituents than the calibration standard. 
4. The diesel result chrortaatographic fingerprint resembIes a petroleum product but the elution pattern does not match the calibration standard. 
5. l%e residua1 range result resembles an oil, but does not match the calibration standard. 
Bold results exceed interim cleanup level. 
GRO - NWTPH = gasoline range organics, northwest total petroleum hydrocarbons method 
DRO - NWTPH = diesel range organics, northwest total petroleum hydrocarbons methd 
RRO - NWTPH = residual range organics, northwest total petroleum hydrocarbons rnerhod 
PCBs = polychlorinated biphenyls 
VOCs = volatile organic compounds (only detected VOCs are shown on this table) 
U = The compound was anaIyzed for, but was not detected ("non-detect") at or above the MRUMDL. 
J = T h e  analyte was positively identified; the associated numerical value is the approximate concentration of the anal* in the sample. 
UJ = The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate and may or may not repregent the actual limit of quaniitation necessary to accurately and precisely measure the analyte in the sample. 
All PCB results were analyzed outside of hold time and are qualified as estimated (J). 
mgkg = milligrams per kilogram 
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Area of 
Investiga~on 

Metals (mg/kg) RRO - 
NWTPH 
(mm~) 
2,000 

- 

- 

Sample ITJ) 1-1 
1 

- 

Lead 

250 

m n i c  
-- 

~ e p t h  [feet) Chromium 

1912,000~ 

-pppp----. 

Interim Cleanup LeveI ' 

LAB- 1-3A 0.5 to 1.5 
LAB-1-7A 0.5 to 1.5 

100130 

- 

Mercury 

2 

Copper 

36.4 

26.9 
27.4 
34.6 
27.9 
397 
74.8 
18.9 
114 
11.5 
47.1 
15.4 

Barium 
-- 

VOCs [mgkg) 

Laboratory 
Area 

2,000 

GRO- 
NWPH 
(m-1 Cadmium 

2 

- 

DRO- 
NWTPH 
(m-1 Seleniu 

LAB-1-1OA 
LAB-I-12A 
LAB-I-15A 
LAB-1-1 8A 
LAB-1-21A 
LAB-1-24A 
LAB-1-26A 
LAB- 1-29A 
LAB-1-33A 

tert-Butyl- 
benzene 

- 

--- 

Isopropyl- 
benzene 

- 

- 

- 

- 

---- 

0.5 to 1.5 
0.5 to 1.5 
0.5 to 1.5 
0.5 to 1.5 
0-5 to 1.5 
0.5t01.5 
0.5t01.5 
0.5 to 1.5 
0.5 to 1.5 

Toluene 

0.83 

secButyl- 
. benzene 

- 

- 

- 
Styrene 

-- 

Naph- 
thaene 

5 

- 

n-Butyl- 
benzene 

- 

n-Propy 1- 
benzene 

- 

--- 
-- 
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TABLE 5 

CORRECTIVE MEASURES SCREENING CRITERIA 
East Parcel CMS 

Former Rhone-Poulenc Site 
Tukwila, Washington 

Page 1 of 3 

I Technical Criteria 

I 
Performance 

Screening Criteria 

Effectiveness 

Definition 

Capability for the alternative to perform the intended functions, such as 
containment or constituent destruction This criterion must be evaluated 
through design specification or p e d o m c e  evaluation. Site-specijic 
characteristics that affect the effectiveness of the alternative must be 
considered. 

Useful Life 

UseM life is the length of time that the alternative can achieve its 
effectiveness. Specific components of an alternative may require 
replacement at the end of its useful life in order to continue to acbieve 
the desired objective. The availability of resources in the future as well 
as the appropriateness of the technology must be considered to assess 
the usell life. 

Toxicity, Mobility, and 
Volume Reduction 

-. 

Reduction in toxicity, mobility, and volume assesses the capability of 
the alternative to address COCs to remove the constibents from 
interaction with the environment through treatment. The reductions can 
be achieved by lmalment to destroy COCs, treatment to immobilize the 
COCs, or treatment to reduce the volme of affected media. 

I Reliability 

Long-Term Operation & 
Maintenance Requirements 

Demonstrated and Expected 
Reliability 

The frequency and complexity of operations and maintenance 
procedwes and availability of qualilied labor. Alternatives requiring 
fresuent or complex procedures would be less reliable than those 
rquiring less frequent or simpler procedures. 

This is an assessment of the risk and effects due to fadm of the 
alternative. Factors to assess include success of the technology in 
previous similar applications, demonstrated compatibility of multiple 
technologies, effects of failure of one component on other components, 
and the flexibility of the alternative to deal with uncontrolIabIe changes. 
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TABLE 5 

CORRF,CTm MELMUlWS SCREENING CRITERIA 
East Parcel CMS 

Former Rhone-Poulenc Site 
Tukwila, Washington 

Page 2 of 3 
I 

Screening Criteria Definition 

Constructability is the relative ease of implementation for the 
alternative, considering factors specific to the site and external factors. 
Site factors could include heterogeneity, utilities or buildings, adjacent 
properties, natural conhtions, etc. External factors could incIude 
availability of qualified contram, permitting requirements, etc. 

hplemtation Time 

Beneficial Results 
Tinae frame 

1 Implementation time is the time needed to implement the alternative. 
I ~ l k t i v e s  that can be implemented in a shirt time would be preferred 

over those that require lo& implementation times. 

Some corrective measures may require more time to achieve their full 
effectiveness than others. Alternatives that achieve beneficial r e d s  in 
a shorter time would be preferred over alternatives requiring more h e .  

Risk of Fire, Explosion, or 
Exposure to Hazardous Substances 

Safety includes risks posed to workers implementing the corrective 
measure as well as to nearby businesses and c o d t i e s .  Factors to be 
assessed for safety include fire, explosion, traffic accidents, potential for 
exposure to site constituents, and injuries associated with 

I implementation. 

Human Health 

Minimization of Short- and Long- 
Tern Exposure 

Environmental 

-- 

The extent to which the alternative mitigates both short-term and long- 
term exposure to site constituents, including protection of workers and 
the public during implementation of the alternative. Potential exposure 
routes, the nature and location of site constituents, and the locations of 
potentidy exposed populations are assessed. 

Short- and Long-Tm Beneficial 
Versus Adverse Effects 

The short- and long-term benefic~al and adverse effects associated with 
the alternative owing to site conditions and pathways, incIuding 
measures taken to mitigate these effects. In addition, the beneficial or 
adverse effects on environmentally sensitive areas that could be affected 
by the comedive measure alternative are considered. 

1:\%769.006 RCI R-PII3aTabkslTable 5 Rev CMSver-Ot.doc 
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Screening Criteria Definition 

Institutional 

Relative Ease of Addressing 
Institutional Issues 

Compliance with applicable federal, state, and local environmental, 
safety, or public health standards, guidance, or reghtions on the 
design, operation, or implementation tirne for the alternative. 
Community issues that may affect the design, operation, or 
implementation time of the alternative. 

Cost 

Relative Cost 

The estimated costs for construction and for operation and maintenance 
of the alternative, including associated monitoring and inspection costs. 
Total costs in current dollars will be estimated for a project life up to 30 
years. 
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' ro jec t :  10265 F r i  August 26 14:53:57 2 
Parcel Map Check 

'arcel name: LOT 1 


North: 193162.4743 East : 1637311.4710 
,in@ Course:: S 71-49-21 W Length: 1.77 

North: 193161,9221 East : 1637309.7894 
, i ne  Course: S 62-42-32 W Length: 842.28 

North: 192775.7269 E a s t  : 1636561 -2649  
, i n e  Courser N 14-00-00 W Length: 877.15 

N o r t h :  193626.8218 E a s t  : 1636349.0631 
Ane Courser  S 88-51-08 E Length: 956.07 

N o r t h :  193607.6706 East : 1537304.9413 
,ine Course: S b0-50-26 E Length: 445.25 

N o r t h :  193162-4685 East : 1637311.4731 

Perimeter:  3122.52 Area: 572,881 sq .  ft. 13.152 acres 

Iapcheck Closure - {Uses l i s Led courses, radii, and deltas ) 
Srros Closure: 0.0061 Course: S 19-34-09 3 
'Error North: -0.00578 E a s t  : 0.00205 
'recision 1: 511,888.52 



Project: 10265 Fri August 26 14:54:01 ; 
Parcel Map check 

Tarcel name : LOT 2 

North: 193156.0766 

Course: N 88-18-58 W 
North: 193156.5159 

Line Course: N B5-46-07 W 
N o r t h :  193192.4468 

Ane Course: N 83-08-12 W 
N o r t h :  193206.4285 

,ine Course: S 85-06-48 W 
North: 193195,2915 

;ine C o n s e t  S 71-49-21 W-	 North: 193162.4548 
Jfne Course: N 00-50-26 W 

N o r t h :  193607.6769 
Ane Course: S 88-51-08 E 

North: 193605.6331 
,ine Course: S 22-10-28 E 

North: 193563.0075 
;ine Course: S 88-51-00 E 

N o r t h :  193552.1342 
>ine Course: S 22-32-07 E 

North: 193270.2751 
Lne Course: S 30-33-07 E 

North: 193165.2986 
,ine Course: S 22-32-07 E 

N o r t h :  193156.0807 

East : 1638149.7731 
Length : 14.95 

E a s t  : 1638134.8296 
Length: 486.97 

E a s t  : 1637649.1869 
Length: 127.00 

East : 1637533.0254 
Length: 129.00 

East : 1637414.4579 
Length: 108.40 

East : 1537321-4676 
Length: 445.25 

East : 1637304.9359 
Length: 102.03 

Eaat : 1 6 3 7 4 0 6 . 9 4 5 4  
Length: 46 .03  

East 	: 1637424.3184 
Length: 542.82 

East : 1637967.0295 
Length: 305.16 

Eaat : 1638083.5827 
Length: 121.9Q 

E a s t  : 1638145.9468 
Length: 9 . 9 8  

East 	: 1638149.7717 

Perimeter: 2419,48 Area: 281,732 sq. ft. 6 . 4 6 8  acres 

lapcheck Closure - (Uses listed courses, radii, znd del tas )  
3rror Closure:  0.0013 Course: N 19-12-2d W 

E r r o r  North: 0.00403 East : -0.00140 
?recision 1: 5 6 2 , 6 7 2 . 0 9  
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APPENDIX B 
CORRECTNE MEASURE ALTERNATIVES 

EAST PARCEL CMS 
COST ESTIMATION SUMMAFtY 

The general approach for cost estimation is based on the U.S. Environmental Protection 
Agency's @PA) A Guide to Developing and Documenting Cost Estimates During the 

Feasibility S a y ,  2200. Cost estimates were prepared for two corrective measures alternatives 
based in the conceptual designs presented in Section 6 of the CMS report. 

The quantities included in each cost estimate were estimated based on the anticipated scope of 
each conceptual design using available characterization data and drawings for the East Parcel. 
Reasonable assumptions based on professional judgment were made as appropriate to complete 
the cost estimates. The costs are, therefore, preliminary estimates prepared solely to support 
the alternatives analysis and are not intended for use as final design or budgeting costs. 

The unit prices used for the cost estimates were obtained from RS Means, Site Work and 

Landscape Cost Data, 2006; RS Meam, Environmental Remediation: Assembiies Cost Book; 
2005; bids from qualified contractors; and engineering judgment and experience. In 
developing the cost estimates, the following general assumptions were made: 

a Prices are in 2006 dollars. 

Production rates and prices are based on a standard 40-how work week, no overtime 
or shift work is included. 

Personal protective equipment for all work is HAZWOPER Level D. 

Waste generated will be non-hazardous. 

Costs for water and power have not been estimated. 

No security guards or additional security fencing will be required. 

No prevailing wage or union standby labor costs have been incIuded. 

The estimates are accurate to +50% and -30%. .. . ,  

Sales tax is not included. 



Preliminary Estimate 
East Parcel CMS 
Former Rhone-Ponlenc Sfte 
Tukwila, Washington 

Alternative 2: Source Excavation and Removal 

Item Descri~tion-
A Excavation & BackfilIing 

Mobilization/Demobilization 
Create stockpile area 
Rail road track removal/disposal 
Excavate and stockpile VOCRPH impacted soil 
Excavatdtranspodplacemetals impacted soil to W.Parc. 
BacMll with clean fill 
Grading 
Survey 
25% Contingency 

B Haulig  &Disposal 
Load trucks from stockpiles 
Transportationand disposal, non-hazardouswaste 
25% Contingency 

C Confirmation Soil SampIiog 
Labor 
Analytical - copper composite samples 
Laboratory archive fee 
Analytical - TPH-G, TPH-D, BTEX, PCBs 
Field supplies, includes field truck 
GPS rental 

Unit-
Total 
L.S. 
L.S. 
L.S. 
bank cy 
bank cy 

C Y  
L.S. 
day 
const. cost 

Unit Price 

Total 
ton $ 5.00 
ton % 50.00 
const. cost % 16,360.00 

Total 
hr 
ea 
ea 
ea 
L.S. 
ea 

Ourntitv Total 

D Design, Oversight, and Reportlag Total $ 120,700 
Engineering design - 20% of construction costs L.S. $ 57,980 1 $ 57,980 
Permitting L.S. $ 5,000 1 $ 5,000 
Construction management - 8% of construction costs L.S. $ 23,190 1 $ 23,190 
Project management - 5% of construction costs L.S. $ 14,500 1 $ 14,500 
Completion and MonitoringReports L.S. $ 20,000 1 $ 20,000 

Project Total $ 421,200 



Preliminary Estimate 
East Parcel, CMS 
Former Rhone-Poulenc Site 
Tn kwtla, WasMngtoo 

Alternative 3: Ex-situ Bioremediation & Stabilization 

DwrlotlOn 
A Excavation and Stockpitlng 

Mobilization 
Create stockpile area 
Rail road track remoml/disposal 
Excavate and stockpile VOUITH impacted soil 
6xcavate, banspwt, and place metala impacted soil 
Survey 
25OA Contingency 

Bioremedlntbn 
Lab h b i s  
Nutrients 
Fmnt End L d w ,  2 C.Y. 
MobiMon 
Cover pile with sheeting be- turnings 
25% Contingency 

ExSitu SStabilization 
Bench-sde mmbility test 
Mobiti i t iddemobil i ion 
Create stoc!xpile area 
Excamtw, 3 C.Y. 
Front End Loader, 2 C.Y. 
Bobcat 
Pug Mill, 10 CY 
Pug Mill maintenance 
Grading 
Portland Cemefit 
him 
Vibratory roller 
Stabilization QNQC samples 
2% C o n t i m y  

C Conflrmntlotl SOU SampUng 
L a b r  
h l y h m l  -copper composite samples 
Laboratory archive fee 
Anatsical - TPH-G, TPH-D, BTEX, PWs 
Field supplia, indudes field truck 
GPS rental 

D Groundwater Monitoring 
(5 Fyr, quart* sarrrplingl 

Well Contractor (Install two 2" wells to 25 ft depth) 
Labaratmy (BTEX, Method 802 1, trip blank) 
Reporting (quarterly) 
10% Contingency 

w- Geomatrix 

Unft UnitPrice OuantIQ 
Total S 97,300 
L.S. S 1,800 1 % 1,800 
L.S. s s,ooo 1 % 8,000 
L.S. $ lS,OOO I S 15,000 
W c y  f 1235 700 S 8,575 
bankcy $ 810 5000 $ 41,500 

1 1,500 2 f 3,000 
const.wst f 19,470 1 S 19,470 

Totnl 
L.S. 
L.S. 
hr. 
ea 
LS. 
cwlgt. 

Totnl 
ea 
ea 
ea 

CY 
hr 
month 
month 
month 
L.S. 
ton 
hr 

CY 
ea 
Eonst. cost 

Total 
hr 
a 
ea 
ea 
L.S. 
ea 

Total 
iu f 75 
each $ 3,W 
each $ 60 
L.S. S 4,000 
const. cost % 2,860 

E Dcsip. Oversight, and Ftepwhg Total S 196,000 
Engineering design - 20% of construction costs LS. % 91,500 1 S 91,500 
Permitting L.S. 1 20,000 1 % 20,000 
Construction management - 8% of construction costs L.S. f 36,600 1 % 36,600 
Project management - 5% o f  wnsbuction costs L.S. 1 22,880 I $ 22,880 
ComplPtion and monitoring Reparts L.S. % 25,000 1 S 25,000 

Ammptlaas and notes 
1 .  No off-site disposal of stabilized mil will be required. 
2. Fix-situ biorediatim will take 6 mnths to complete. Soil st4ckpiles wiIl be turned once per month. Turning 

wilt take 2 daydm with i h t  md I d e r .  
3. Stabilization of biomdiated and copimpacted soil will take 8 weeks to complete. 
4. Stabilized soil will bz repbcd on site and compacted in 6 in, lifts with a vibratory roller. 




