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1.0 INTRODUCTION 
 

The Boeing Company (Boeing) completed the removal of caulk materials containing > 25 ppm 

PCBs in the concrete pavements in the 2-10 Area at the Plant 2 facility in Seattle/Tukwila, 

Washington during September 2010.  The caulk removal was conducted in accordance with the 

methodology and schedule presented in the Phase 3 Interim Measure Work Plan (Phase 3 IM 

Work Plan) (Golder 2009b) that was submitted to EPA in June 2009, approved with 

modifications by EPA in September 2009, and resubmitted in September 2009 to address the 

required modifications.  Boeing previously completed the removal of caulk materials containing 

> 25 ppm PCBs in the concrete pavements in the 2-60s Area of Plant 2 during October and 

November 2009, as documented in the EPA-approved Draft Preliminary IM Completion Report, 

Removal of PCB-Containing Caulk in Concrete Pavements, dated December 2009, and 

reissued as the Preliminary IM Completion Report in February 2010 (Golder 2010b). 

 

The removal of caulk containing > 25 ppm PCBs is the culmination of (and was performed in 

accordance with) the following suite of work plans: 

 Interim Measure Work Plan (IM Work Plan), Characterization of Caulk in Concrete 

Pavements at Boeing Plant 2, dated August 2007 (Golder 2007a) and approved by EPA 

in a letter dated October 1, 2007 

 Phase 1 Report and Work Plan, Characterization of Caulk in Concrete Pavements at 

Boeing Plant 2, dated May 2008 (Golder 2008a) and approved by EPA in a letter dated 

June 16, 2008 

 Draft Phase 2 Report and Work Plan, Characterization of Caulk in Concrete Pavements 

at Boeing Plant, dated October 2008 (Golder 2008e) and approved by EPA in a letter 

dated February 13, 2009 

 Phase 3 Interim Measure Work Plan, Removal of PCB-Containing Caulk in Concrete 

Pavements, Boeing Plant 2, originally submitted in June 2009, approved with 

modifications by EPA in a letter dated September 8, 2009, and resubmitted in 

September 2009 (Golder 2009b) 

 

This work was done in accordance with Administrative Order on Consent (Order) No.  

1092-01-22-3008(h) between Boeing and the Environmental Protection Agency (EPA) Region 

X.  The Order is issued pursuant to Section 3008(h) of the Solid Waste Disposal Act, also 

referred to as the Resource Conservation and Recovery Act (RCRA).  The initial IM Work Plan 

was submitted pursuant to EPA’s February 15, 2007 and April 11, 2007 letters, the latter being 

sent following Boeing’s February 26, 2007 letter, and numerous discussions on this subject.  In 

short, EPA required Boeing to identify caulk products containing polychlorinated biphenyls 

(PCBs) in concrete pavements at the facility with concentrations of PCBs above 1 part per 

million (ppm).  The April 2007 letter specified inclusion of a discussion on the future removal of 

all caulk with PCB concentrations in excess of 50 ppm and for the stabilization or removal of all 

caulk with PCB concentrations between 25 and 50 ppm. 
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In a letter to Boeing dated February 13, 2009, EPA approved the Draft Phase 2 Report and 

Work Plan.  In that letter, EPA strongly encouraged Boeing to evaluate the removal of caulk 

containing PCB concentrations between 25 and 50 ppm, as opposed to the stabilization and 

long-term monitoring and maintenance of those caulks.  Boeing’s subsequent evaluation of the 

removal versus stabilization options led to the conclusion that removal, rather than stabilization, 

of the caulk containing between 25 and 50 ppm PCBs could be performed effectively at a 

reasonable cost.  As such, Boeing removed all caulk containing > 25 ppm PCBs from the 2-60s 

Area as documented in this preliminary report, and will perform the removal of such caulk from 

the 2-10 Area during Spring/Summer 2010.   

 
This report presents a summary of the caulk removal performed during 2009 and 2010, and 
provides for context and reference to pertinent data some background information on the full 
range of related stormwater source control work performed recently at Plant 2.   
 

1.1 Background 

 

Plant 2 is located on 107 acres between the Duwamish Waterway and East Marginal Way 

South in Seattle and Tukwila, Washington (Figure 1).  With the exception of small landscaped 

areas, the ground surface at Plant 2 is topographically flat and either paved or covered by 

buildings.  Stormwater falling upon pavement or buildings is discharged to the Duwamish 

Waterway under a National Pollutant Discharge Elimination System (NPDES) and State Waste 

Discharge General Permit for Stormwater Discharges Associated with Industrial Activities, in 

compliance with the State of Washington Water Pollution Control Law (Chapter 90.48 RCW) 

and the Federal Water Pollution Control Act (The Clean Water Act) (Title 33 United States 

Code, Section 1251 et seq.). 

 

1.2 Description of Plant 2 Pavements and Slabs 

 

Plant 2 was divided into five geographical areas for the purpose of the IM Work Plan (Figure 2).  

The five geographical areas include the North Area, the 2-10 Area, the 2-40s Area, the 

2-60s/2-66 Areas (2-60s Area), and the South Yard.  Figure 2 includes estimates of the 

pavement areas and joint lengths for each of these areas.  The surfacing in the North Area 

comprises an area of approximately 13 acres, and consists primarily of recent asphalt with little 

or no caulk material.  The surfacing in the 2-10, 2-40s, and 2-60s Areas comprises an area of 

approximately 29 acres, and consists primarily of older, jointed and/or cracked concrete with 

caulk material in the joints and/or cracks.  The surfacing in the South Yard comprises an area of 

approximately ten acres, and consists primarily of recent asphalt with little or no caulk material. 

Within these areas a few locations warrant special mention.  A small space near the SCL 

Transformer pad (OA-11) is concrete containing little caulk that will be excavated and replaced 

with asphalt when that space is remediated; that area was, therefore, not included in the work 

plan.  Some small paved spaces east of the 20-series buildings are comprised of concrete and 

joint materials constructed in the 1990s; given their recent construction these small spaces were 

not included in the work plan.  Similarly, on the east margin of the 2-10 Area recent 

refurbishment of the jet fuel tank space included removal and replacement of its original caulk; 

as such, that small space was also not included in this characterization work (Figure 2).    
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As is described further below, the concrete pavements in the 2-10 and 2-40s Areas and the 

concrete pavements and slabs in the 2-60s Area were the focus of this IM Work Plan due to the 

presence, age and nature of the caulk materials in those areas. 

 

1.3 Recent Actions 

 

1.3.1 Caulk Investigations 

 

2005/2006 2-60s Area Investigation 

 

Between October 2005 and April 2006, following identification of PCBs in catch basin solids 

samples collected in storm lines X and Y, Boeing investigated caulking materials that had been 

applied to joints in paved roadways and concrete slabs in the drainage area served by Lines X 

and Y (2-60s Area).  The investigation was conducted to provide an indication of whether joint 

caulk materials may have been a possible source of PCBs.  Inspection of these areas revealed 

multiple applications of a variety of caulk materials used to seal cracks and seams in the 

roadways and building slabs. Sample locations were selected based on their variability of joint 

materials and the relative amount of joint material present.  Forty-six caulk samples, 

representative of the numerous types of caulk material (based on appearance) in the area, were 

collected during that investigation.  The visually identifiable physical characteristics of the joint 

materials were recorded for each sample location, and the samples were sent to an analytical 

laboratory for testing.  Results for PCBs ranged from non-detect (at a reporting limit [RL] of 

0.79 ppm) to 40,500 ppm.  A summary of the results of the 2005/2006 investigation was 

presented as Table 1 in Attachment A of the IM Work Plan (Golder 2007a).  The PCB 

concentrations in caulk used in the 2-60s Area concrete pavements were consistently and 

significantly lower than concentrations in the caulk used in the 2-60 Area building concrete slabs 

that were left in place temporarily following demolition of their overlying building structures.  

Additional evaluation of the 2005/2006 data were performed for characterization purposes in 

support of the Phase 1 investigation in 2007 (see Phase 1 Report and Work Plan, 

Characterization of Caulk in Concrete Pavements at Plant 2 [Phase 1 Report], dated May 2008 

(Golder 2008a)).  
 

Phase 1 Investigation 
 

During 2007, a systematic approach was implemented to develop a baseline characterization of 

the caulk types in the concrete slabs and pavements in the 2-10, 2-40s, and 2-60s Areas:   

 The 2005/2006 caulk data from the 2-60s Area were first reviewed and evaluated to 

describe and determine caulk physical appearances that could be used to identify those 

same caulks that may be present elsewhere in the study area.  Samples were collected 

during 2007 at the same locations as most of the 2005/2006 samples to enable closer 

visual examination of the caulks and standardization of caulk descriptions.  Additionally, 

several duplicate samples were submitted for laboratory analyses in cases where the 

2005/2006 analytical data indicated PCB reporting limits (RLs) above 1 ppm that would 

compromise the use of those earlier results.   
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 Caulk sampling and analytical testing were conducted on sixty seven caulk samples 

from the 2-10 and 2-40s Areas, and four caulk samples from the 2-60s Area.  Data from 

the 2005/2006 and 2007 studies were then reviewed and evaluated with the objective of 

establishing the visual properties for each distinct caulk type that could in turn be used to 

systematically identify all caulks and their respective concentrations of PCBs.   

 Caulk types were initially evaluated and characterized on the basis of visual properties 

first separately by area, and then collectively for all three areas.   

 

Careful review of existing data and close examination of caulk material samples resulted in the 

identification of fifteen types of caulk materials in the pavements of the 2-10, 2-40s, and 2-60s 

Areas based upon visually identifiable physical properties (appearance and texture).  Several of 

the caulk types were observed in all three areas, but most caulk types were not observed in all 

three areas.  The details and results of the Phase 1 investigation were presented in the  

EPA-approved Phase 1 Report (Golder 2008a).    

 
Phase 2 Investigation 
 

Detailed mapping of the caulk materials in the concrete joints was performed during 2008 in the 

2-10, 2-40s, and 2-60s Areas based upon the visual properties established by the Phase 1 

baseline characterization.  The mapping was required to identify the specific locations of caulk 

materials containing > 1 ppm PCBs; to enable an evaluation of recent catch basin and 

stormwater sampling results versus the areas containing caulk with elevated concentrations of 

PCBs such that stormwater source control issues could be better understood; and to enable 

recommendations regarding caulk removal (> 50 ppm PCBs) or stabilization (> 25 ppm and 

≤ 50 ppm PCBs) actions.  Two additional variations of a previously identified caulk material were 

discovered during the mapping process; those additional types were mapped, sampled, tested 

for PCBs, and characterized per the baseline characterization process. 

 

A total of 107 additional caulk samples were collected in the 2-10, 2-40s, and 2-60s Areas 

during the Phase 2 investigation, and resulted in the identification of a total of 17 types of caulk 

materials in the pavements of the 2-10, 2-40s, and 2-60s Areas based upon visually identifiable 

physical properties (appearance and texture).  Additionally, subsets of three of the seventeen 

caulk types were developed based upon ranges of PCB concentrations.   

 

The EPA-approved Draft Phase 2 Report and Work Plan (Golder 2008e) reported the results of 

the caulk investigations of the concrete pavements and slabs in the 2-10, 2-40s, and 2-60s 

Areas at Plant 2, and included the analytical results for 224 samples of caulk materials that were 

collected and analyzed for PCBs during the 2005/2006, Phase 1, and Phase 2 investigations.    

Detailed mapping of the 17 caulk types was performed.  The maps were included in the Phase 2 

Report and Work Plan and are attached herein as Figures 3, 4, and 5.   

 

PCB concentration ranges were designated for each of the 17 caulk types identified.  Three of 

the caulks, Types 1A, 1C, and 4A, were divided into subsets based on varying ranges of PCBs 

detected in those materials.  Including the subset caulks, 21 caulk categories were identified 
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based upon PCB concentration ranges and physical characteristics, as presented in the Draft 

Phase 2 Report and Work Plan (Golder 2008e).  The caulk types and/or subsets designated as 

containing PCB concentrations above 25 ppm included the following: 

 Type 1A2: > 50 ppm, 1220 linear feet 

 Type 1A3: > 25 ppm & ≤ 50 ppm, 797 linear feet 

 Type 1C2: > 25 ppm & ≤ 50 ppm, 723 linear feet 

 Type 4A2: > 25 ppm & ≤ 50 ppm, 1445 linear feet 

In the Draft Phase 2 Report and Work Plan Golder (2008e), Boeing proposed the removal of the 

above caulk materials containing > 50 ppm PCBs and the stabilization of the caulk materials 

containing > 25 ppm & ≤ 50 ppm PCBs, in accordance with EPA’s April 2007 letter.   

Phase 3 IM Work Plan 

 

In accordance with EPA’s February 2009 letter, Boeing proposed the removal of all caulk 

materials containing > 25 ppm PCBs, as opposed to removing only those caulks containing 

> 50 ppm PCBs and stabilizing those caulks containing > 25 ppm and ≤ 50 ppm PCBs per 

EPA’s April 2007 letter.  Caulk materials containing > 25 ppm PCBs were located in the 2-10 

and 2-60s Areas, whereas no caulks containing > 25 ppm PCBs were located in the 2-40s Area.  

The methodology, schedule, and standard operating procedures for the removal of the caulk 

containing > 25 ppm PCBs was proposed by Boeing and approved with modifications by EPA in 

September 2009.  

 

Due to seasonal weather constraints and the timing of EPA approval, the caulk removal was 

scheduled in two phases as follows: 

 Fall 2009 – Removal of caulk containing > 25 ppm PCBs from 2-60s Area concrete 

(Figure 7) 

 Spring/Summer 2010 – Removal of caulk containing > 25 ppm PCBs from 2-10 Area 

(Figure 6) 

The plan for the Fall 2009 removal of approximately 2,660 linear feet of caulk from the 2-60s 

Area included the following quantities and caulk types: 

 1,145 linear feet of Type 1A caulk 

 1,455 linear feet of Type 4A caulk 

 60 linear feet of Type 1C caulk 

The plan for the Summer 2010 removal of 1,545 linear feet of caulk from the 2-10 Area included 

the following quantities and caulk types: 
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 875 linear feet of Type 1A caulk 

 670 linear feet of Type 1C caulk 
 

1.3.2 Past Construction and Removal Activities 
 

In March 2006, installation of a temporary stormwater collection and treatment system was 

completed to replace the drainage capacity of storm lines X and Y.  Sampling and analytical 

testing previously indicated that catch basin solids in lines X and Y contained elevated 

concentrations of PCBs and metals (Floyd|Snider 2005).  This construction activity included the 

temporary sealing at the surface of all the catch basins and manholes on the X and Y lines to 

remove those lines from service, and the installation of new drains, lines, asphalt swales and a 

modern treatment vault which collects solids and stormwater and conveys stormwater into storm 

line Z.  Line Z is immediately south of the X and Y lines.  In October 2006 following a video 

survey, the catch basins and manholes on the X and Y lines in the area of the 2-66 slab were 

backfilled with controlled density fill (CDF) and the accessible outfalls for those lines were 

sealed at the waterway.  In May 2007, Boeing completed the removal of the X and Y lines from 

the 2-60s Area (east of the 2-66 slab), as documented in the EPA-approved Interim Measure 

Completion Report, Removal of Stormwater Lines X & Y (OA 23.1 and OA 23.2) in 2-60s Area 

at Boeing Plant 2, dated May 2008 (Golder 2008b).  Additionally, Building 2-64 was demolished 

in May 2007 and its foundations and immediately-adjacent pavements were removed and 

replaced with asphalt surfacing. 

 

As a result of the removal of those portions of the X and Y storm lines and the demolition of 

Building 2-64, caulks at the locations of five of the caulk samples collected in the 2-60s Area 

during 2005/2006 were removed.  These five caulk samples had PCB concentrations ranging 

from non-detect (at an RL of 0.8 ppm) to 740 ppm.  Additionally, all caulk represented by three 

samples containing PCB concentrations ranging from 29,300 ppm to 40,500 ppm were 

previously removed by Boeing from a single equipment foundation on the Building 2-65 slab 

(see Figure 5). 

 

1.3.3 Stormwater Sampling 

 

Given the possible association between the caulk at Plant 2 as a potential source of PCBs and 

the PCB concentrations detected in the stormwater system solids, it is appropriate to consider 

information regarding stormwater source control sampling. Accordingly, and to further 

investigate concentrations of PCBs and metals detected in catch basin solids during the 2005 

survey of the Plant 2 stormwater system, Boeing and EPA initiated an annual stormwater 

source control sampling program to evaluate the potential for active stormwater lines at Plant 2 

to convey hazardous substances to the Duwamish Waterway via stormwater discharges.  To 

address EPA’s requirements for this work identified in a May 26, 2006 letter, the Stormwater 

Source Control Work Plan for Boeing Plant 2 (Golder 2006) was drafted and then approved in 

October 2006.  That work plan established a source control sampling program consisting of 

one-time or annual sampling and analysis of suspended solids and/or water along 12 of the  

24 active stormwater lines at Plant 2 during the rainy season (approximately October to March). 

Source control sampling results are compared to action levels established in the work plan, and 



IM Completion Report 
Removal of PCB-Containing Caulk in Concrete Pavements 

 

Caulk IM Completion Report_Oct2010.docx  IM Completion Report 
October 2010  Page 7 

action level exceedances trigger further actions such as additional monitoring, source 

identification and/or source elimination work. 

 

The first round (“round 1”) of source control sampling was conducted between October 2006 

and April 2007, and the round 1 sampling report (Golder 2007b) was approved by EPA in 

October 2007.  Round 2 sampling was conducted between October 2007 and May 2008 in 

accordance with the Revised Stormwater Source Control Work Plan for Boeing Plant 2 

(Golder 2007c).  The round 2 sampling report was submitted to EPA in May 2008, conditionally 

approved with comments by EPA in August 2008, and resubmitted for final approval in 

September 2008 (Golder 2008d).  A draft round 3 sampling report (Golder 2009a) was 

submitted to EPA in July 2009, and the final round 3 report (Golder 2010a) was submitted in 

February 2010.  Annual source control sampling will continue until baseline conditions have 

been established, and appropriate source control actions have been identified, completed, and 

verified.   

 

1.3.4 2008 Stormwater System Sampling and Cleaning 

 

Boeing submitted to EPA the 2008 Stormwater Source Control Interim Measure Work Plan for 

Boeing Plant 2 (Golder 2008c) in May 2008.  The work plan was approved by EPA in a letter 

received by Boeing on July 2, 2008.  In accordance with the work plan, Boeing implemented an 

interim measure on five storm lines (A, B, I, J, and Z) in the Plant 2 stormwater system during 

the summer and fall of 2008 to address action level exceedances identified during the first two 

rounds of stormwater source control sampling.  The 2008 IM consisted of:  

 

 Visually inspecting all accessible catch basins and collecting 494 solids samples from 

364 locations to assess potential entry points for PCBs and metals 

 Cleaning 417 catch basins and structures based on the analytical results and the visual 

inspections 

 Cleaning more than 5 miles of storm lines and removing approximately 117 cubic yards 

of legacy solids that may have been ongoing sources of PCBs and metals detected 

during source control sampling 

 Conducting a video survey in more than 3 miles of storm lines to assess the integrity of 

the pipes and evaluate the cleaning effectiveness 

 Installing 287 geotextile filter fabric inserts at all accessible catch basins and inlets to 

reduce the volume of solids entering the storm system 

The IM removed legacy residual solids material from the storm system that may have been a 

source of PCBs and metals detected during the first two rounds of stormwater source control 

sampling, and implemented controls to reduce future solids accumulation in the system.  All 

details and results of the IM were presented in the Interim Measure Completion Report, 2008 

Stormwater Source Control Catch Basin Sampling and Storm Line Cleaning for Boeing Plant 2 

(Golder 2009c), dated October 2009 and approved by EPA in a letter dated 

November 18, 2009. 
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1.3.5  2009 Catch Basin Insert Sampling and Cleaning 

 

Boeing collected solids samples from geotextile surface inserts in catch basins on storm lines B, 

I, J, and Z during October and November 2009 in an ongoing effort to identify sources of PCBs 

that have been detected in the stormwater system at Plant 2.  Boeing also cleaned or replaced 

the geotextile inserts in the catch basins, and assessed the extent of accumulation in the 

underlying catch basin bottoms.  The work was performed in accordance with the Technical 

Memorandum, Fall 2009 Source Control Actions (Golder 2009d), submitted to EPA on 

October 15, 2009.  In December 2009, cleaning was completed in the containment area around 

the Jet-A fuel tanks near the east end of storm line B where elevated PCB concentrations have 

previously been detected in the stormwater system.   

 

Following the receipt of all analytical results for the catch basin insert sampling, and assessment 

of the data, a Technical Completion Memorandum summarizing the work and the results will be 

prepared and submitted to EPA.   

 

1.3.6  2010 Catch Basin Insert Sampling 

 

Boeing has continued collecting solids samples from geotextile surface inserts in catch basins 

on storm lines B, I, J, and Z.  The 2010 sampling program was conducted during July and 

August of this year to support the ongoing effort to identify sources of PCBs that have been 

detected in the stormwater system at Plant 2.  Boeing also cleaned or replaced the geotextile 

inserts in the catch basins, and assessed the extent of solids accumulation in the underlying 

catch basin bottoms.  The work was performed in accordance with the Technical Memorandum, 

Summer 2010 Plant 2 Source Control Catch Basin and Insert Sampling/Cleaning/Replacement  

(Golder 2010c), submitted to EPA on July 14, 2010 

 

At the current time the evaluation of the 2010 catch basing sampling is ongoing and the 

necessity for any further cleaning activities is also being evaluated. 
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2.0 PURPOSE OF INTERIM MEASURE  
 

The purpose of this IM was to first determine and map the concrete joint locations of caulk 

materials containing PCB concentrations above 1 ppm, and to then remove those caulk 

materials containing > 25 ppm PCBs.  The removal of the identified materials containing 

> 25 ppm PCBs was performed as a function of source control to preclude the migration of such 

materials to the Duwamish Waterway.  

 

A phased approach was used to identify and then remove caulk materials containing PCBs in 

excess of 25 ppm:  

 Phase 1 provided a baseline characterization of caulk materials and included correlation 

of caulk physical properties (i.e., appearance and texture) to PCB concentrations in the 

caulk.  The characterization was presented in the Phase 1 Report (Golder 2008a), which 

established the visual properties and sampling approach to be used during the Phase 2 

investigation to categorize and map all caulks relative to their ranges of PCB 

concentrations.   

 Phase 2 included: 1) sampling and testing of newly-observed caulk types that were not 

previously identified, 2) additional sampling and testing of two previously identified caulk 

types that exhibited wide ranges of PCB concentrations, 3) detailed mapping of all of the 

caulks characterized during Phase 1 and Phase 2 of this IM Work Plan, and 4) 

proposing actions for caulk materials containing PCB concentrations > 25 ppm.  

 Phase 3 included: 1) methodology for the removal of caulk materials containing 

> 25 ppm PCBs, and 2) a schedule for the removal of the subject caulk materials. 

 Removal Phase included:  1) Fall 2009 removal of 2-60s Area caulk materials identified 

as containing > 25 ppm PCBs, removal of two inches of soil from beneath the joint that 

contained the subject caulk, and backfilling of the caulk removal slot with controlled 

density fill (CDF) or concrete, and 2) Summer/Fall 2010 removal of 2-10 Area caulk 

materials identified as containing > 25 ppm PCBs, removal of two inches of concrete 

from beneath the joint that contained the subject caulk, and replacement of the caulk 

with new joint sealant material. 
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3.0 FALL 2009 CAULK REMOVAL, 2-60S AREA 

 

During October and November 2009, approximately 2,660 linear feet of caulk materials 

containing > 25 ppm PCBs were removed from the concrete slabs in the 2-60s Area of Plant 2, 

and two inches of soil under the caulked joints were removed in accordance with the Phase 3 

IM Work Plan (Golder 2009b).  The removal areas are shown on Figure 7.  Controls were 

implemented during the removal to contain and prevent the release of PCB contaminants to the 

environment, as prescribed by the methodology and Standard Operating Procedures (SOPs) 

included in the Phase 3 IM Work Plan.  Quality Assurance Field Sheets were completed on a 

daily basis, and are appended in electronic format, along with photographs and field notes in 

Appendices B, A, and C respectively on the compact disk (CD) attached to this report.  

  

3.1 2-60s Area Slab and Joint Configurations 

 

The 2-60s Area concrete slabs formed the indoor floors of 1950s-era buildings that were 

primarily used for manufacturing and storage. The configuration between adjacent 

approximately 6-inch thick concrete floor panels in the 2-60s Area consists of a caulked joint 

that generally ranges in width from 1/8 to 1/2 inch, and fully penetrates the thickness of the 

concrete slabs (~6 inches), as shown in Sketch 1 below.  A similar configuration exists in the 

joint between floor slabs and the much thicker perimeter curbs, footings, stem walls, or grade 

beams, as shown in Sketch 2 below. 

   

3.2 Sawcutting 

 

As a result of the configuration of the caulked joints in the 2-60s Area, caulk removal required 

sawcutting through the full thickness of the concrete (approximately 6 inches), on both sides of 

the joints (approximately 6 inches from the caulk joints), per Sketch 1.  In the case of perimeter 

joints between floor panels and curbs, footings, stem walls, or grade beams, the floor concrete 

was sawcut at a distance of approximately 12 inches from the perimeter structure, per Sketch 2.   

 

Prior to starting work, catch basins located within 25 feet of the work areas were blocked using 

plastic sheeting and sandbags to prevent liquid or solid wastes from entering the stormwater 

system. 

 

Two sawcutting machines were used to expedite the work.  The first machine made a shallow 

cut in the concrete, to provide a notched guide for the second machine that cut through the full 

depth of the concrete.  Drum vacuums were used to remove the sawcutting slurry almost 

immediately as it was generated.  Drummed slurry was appropriately managed for disposal.  

 

Sawcutting in advance of caulk-concrete removal was typically limited to one or two days in 

advance of the removal, to reduce exposure of the sawcut slots to weather and runoff.  A 

pavement breaker or jack hammer was used in conjunction with or in place of a sawcutting 

machine in areas where the joint, concrete, or footing configurations did not accommodate the 

sole use of sawcutting machines.  In such cases, concrete chips were cleaned-up almost 

immediately, using brooms and vacuums.    
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Sketch 1:  Section of Typical Interior Joint in Concrete Slab in 2-60s Area 

(not to scale) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
Sketch 2:  Section of Typical Perimeter (Exterior) Joint in Concrete Slab in 2-60s Area 

(not to scale) 
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3.3 Caulk-Concrete Removal 

 

As the sawcutting progressed, the resulting 12-inch wide by 6-inch thick concrete and caulk 

segments were then removed using a small excavator.  A few of the caulked joints contained 

lengths of caulk with PCB concentrations > 25 ppm and alternating lengths of caulk with PCB 

concentrations < 25 ppm.  In such cases, both caulks were removed when the efficiency of the 

sawcutting and removal operations dictated such action.  At perimeter joints, manual scraping 

and pneumatic scabbling were used as needed to remove adhered caulk from the perimeter 

curb, footing, stem wall or grade beam.  Two inches of soil beneath the bottom of the caulk were 

then removed manually using shovels, and caulk or concrete chips adjacent to the removal slot 

were cleaned-up using brooms.  The removed caulk, concrete and soil were placed in roll-off 

containers and appropriately managed for disposal. A total of approximately 2,660 linear feet of 

caulk containing > 25 ppm PCBs were removed from the 2-60s Area concrete slabs.  

 

At the 2-63 slab, following a period of rainy weather, saturated subgrade soil was discovered 

when the caulk-concrete was removed.  Water had likely seeped to the subgrade through 

cracked concrete slabs or nearby utility pits.  The wet soil in the removal slot was overexcavated 

and replaced with clean, granular fill prior to backfilling the slot with CDF. 

 

The concrete adjacent to each removal slot was washed with water using a low pressure 

sprayer, and manually scrubbed using brushes.  The spray water was aimed away from the 

removal slot during washing to prevent the entry of the wastewater into the slot.  The 

wastewater was collected using a drum vacuum, and the drummed liquid was appropriately 

managed for disposal.   

 

Plastic sheeting and sandbags were used as needed to protect the removal slots from adverse 

weather until such time that the slots were backfilled with CDF or concrete.  

 

3.4 Backfilling 

 

The caulk-concrete removal slots were backfilled with CDF or concrete.  The slots were typically 

backfilled within one or two days of the caulk-concrete removal, and many were backfilled the 

same day as the caulk-concrete removal.  Approximately 105 cubic yards of CDF and concrete 

were used to backfill the caulk-concrete removal slots. 

 

3.5 Decontamination 

 

All non-disposable equipment and tools were decontaminated before they were allowed to be 

removed from the jobsite.  Decontamination water was drummed and appropriately managed for 

disposal.   
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4.0 SUMMER/FALL 2010 CAULK REMOVAL, 2-10 AREA 

 

During August and September 2010, approximately 1,545 linear feet of caulk materials 

containing > 25 ppm PCBs were removed from the concrete pavements in the 2-10 Area of 

Plant 2 in accordance with the Phase 3 IM Work Plan (Golder 2009b).  The removal areas are 

shown on Figure 6.  Controls were implemented during the removal to contain and prevent the 

release of PCB contaminants to the environment, as prescribed by the methodology and 

Standard Operating Procedures (SOPs) included in the Phase 3 IM Work Plan.  Quality 

Assurance Field Sheets were completed on a daily basis, and are appended in electronic 

format, along with photographs and field notes in Appendices B, A, and C respectively on the 

compact disk (CD) attached to this report.  

  

4.1 2-10 Area Slab and Joint Configurations 

 

The pavements in the 2-10 Area primarily consist of roadways and parking lots.  The caulked 

joints in the 2-10 Area pavements generally have a rectangular shaped surface joint with a width 

of approximately 3/8 to 1/2 inch, and a depth of approximately 2 inches.  The concrete 

pavements have thicknesses ranging from approximately 6 inches to 10 inches.  The caulked 

surface joint forms a seal over an un-caulked, cold joint key between adjacent concrete panels 

as shown in Sketch 3 below.  The caulk width in the joint is slightly wider at the surface than that 

below the surface, a result of approximately 60 years of vehicular wear on the shoulders of the 

concrete on each side of the joint. 

 

4.2 Sawcutting 

 

Prior to starting work, catch basins located within 25 feet of the work areas were blocked using 

plastic sheeting and sandbags to prevent liquid or solid wastes from entering the stormwater 

system. 

 

The concrete on both sides of the surface joint was sawcut to a depth at least two inches below 

the caulk. The sawcuts were made wide enough and deep enough to fully bracket the 

designated caulk material (Sketch 3). As such, sawcuts on both sides of the joints were at least 

4 inches deep.  The width between joint-bracketing sawcuts ranged from approximately 1 to 

2.5 inches, depending on the width of the caulk at the surface.  Drum vacuums were used to 

remove the sawcutting slurry almost immediately as it was generated, and a low pressure 

sprayer and brushes were then used to clean the concrete.  A drum vacuum was used to 

remove the wastewater.  Drummed slurry and wastewater were appropriately managed for 

disposal.  Sawcutting in advance of caulk-concrete removal was typically limited to one or two 

days in advance of the removal, to reduce exposure of the sawcut slots to weather and runoff. 
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Sketch 3:  Section of Typical Joint in Concrete Pavement in 2-10 Area 

(not to scale) 

 

4.3 Caulk-Concrete Removal 

 

As the sawcutting progressed, the resulting 1 to 2.5-inch wide by 4-inch thick concrete and 

caulk segments were removed manually using pry bars, chisels, miscellaneous hand tools, and 

a mechanical chiseling tool.  Joints were then cleaned as needed to remove caulk and concrete 

debris and chips, and to prepare the joint for the installation of new caulk.  Caulk or concrete 

chips adjacent to the removal slot were cleaned-up using brooms.  The removed caulk and 

concrete were placed in drums and appropriately managed for disposal.  A total of 

approximately 1,545 linear feet of caulk containing > 25 ppm PCBs were removed from the 2-10 

Area concrete pavements.  

 

The concrete adjacent to each removal slot was washed with water using a low pressure 

sprayer, and manually scrubbed using brushes.  The wastewater was collected using a drum 

vacuum, and the drummed liquid was appropriately managed for disposal.   

 

4.4 Caulk Replacement 

 

After sawcutting, caulk and concrete removal, and joint preparation, a polyolefin foam backer 

rod was inserted in the joint and new caulk was then applied to form a seal over the underlying, 

cold joint key.  More than 300 gallons of new caulk were applied to seal the joints. 
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4.5 Decontamination 

 

All non-disposable equipment and tools were decontaminated before they were allowed to be 

removed from the jobsite.  Decontamination water was drummed and appropriately managed for 

disposal.   
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5.0 DEVIATIONS 

 

No deviations from the Phase 3 IM Work Plan occurred during the removal of caulk-concrete 

from the 2-60s Area slabs or the 2-10 Area pavements.  
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6.0 SUMMARY 

 

Approximately 4,205 linear feet of caulk containing > 25 ppm PCBs were removed from slabs 

and pavements in the 2-60s and 2-10 Areas during 2009 and 2010. 

 

6.1 2009 Caulk Removal 

 

Approximately 2,660 linear feet of caulk containing > 25 ppm PCBs were removed from the 

concrete in the 2-60s Area of Plant 2 during October and November 2009 as a function of 

source control to preclude the migration of the materials to the Duwamish Waterway.  Two 

inches of soil beneath the bottom of the caulked joints were also removed.  The removal slots in 

the concrete slabs were backfilled with CDF or concrete to seal the slots against the entry of 

surface runoff. 

 

6.2 2010 Caulk Removal 

 

Approximately 1,545 linear feet of caulk containing > 25 ppm PCBs were removed from the 

concrete joints in the 2-10 Area of Plant 2 during August and September 2010 as a function of 

source control to preclude the migration of the materials to the Duwamish Waterway.  The caulk 

removal included the removal of concrete on both sides of the joint and below the caulk such 

that the removed concrete fully bracketed the designated caulk material (Sketch 3).  Styrofoam 

backer rods were inserted in the joints and new caulk was then applied to form a seal over the 

underlying, cold joint keys.  
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REMOVAL PHOTOGRAPHS
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Photos 

 

2-10 Area Caulk Removal 

 

Summer/Fall 2010



IM Completion Report 
Removal of PCB-Containing Caulk in Concrete Pavements 

 

Caulk IM Completion Report_Oct2010.docx  IM Completion Report 
October 2010   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



Photographs, 2-10 Area Caulk Removal Page 1 
 

Photos, 2‐10 Area Caulk Removal.docx 

 

 
 

Laying-out lines for sawcutting 
 
 
 

 
 

Laying-out lines for sawcutting 
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Sawcutting concrete and cleaning-up slurry 
 
 
 

 
 

Sawcutting concrete and cleaning-up slurry 
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Sawcutting concrete and cleaning-up slurry 
 
 

 
 

Cleaning pavement after sawcutting 
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Clean pavement after sawcutting, vacuuming slurry, and low-pressure washing 
 
 

 
 

Manual removal of concrete and caulk from sawcut pavement 
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Using mechanical chisels to deepen the concrete cut after removal of caulk 
 
 

 
 

Manual removal of caulk and concrete from sawcut slot 
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Cleaning sawcut slot with a brush after concrete and caulk removal 
 
 
 

 
 

Manual removal and vacuuming of chips and debris from sawcut slot 
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Measuring to confirm 4-inch depth of concrete removal 
 
 

 
 

Caulk and concrete removed from slot. Joint prepared for new caulk installation 
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Caulk and concrete removed from slot. Joint prepared for new caulk installation 
 
 

 
 

Installing backer rods in prepared joints prior to placement of new caulk 
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Installing backer rods in prepared joints prior to placement of new caulk 
 
 

 
 

Adjusting depth of backer rods in joints 
 



Photographs, 2-10 Area Caulk Removal Page 10 
 

Photos, 2‐10 Area Caulk Removal.docx 

 

 
 

Measuring to confirm depth of backer rod installation 
 
 

 
 

Backer rods installed in joints. Ready for new caulk placement. 
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Placing new joint sealant compound (caulk) in joint 
 
 

 
 

Placing new joint sealant compound (caulk) in joint 
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New caulk in joint 
 
 

 
 

Temporary placement of steel plates over freshly installed caulk to protect from traffic 



 

 

 

Photos 

 

2-60s Area Caulk Removal 

 

Fall 2009
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Preparing caulk‐concrete removal slot for CDF backfill placement 
 
 
 
 
 
 
 
 

 
 

Preparing caulk‐concrete removal slot for CDF backfill placement 
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Caulk‐concrete removal slot prepared for CDF placement 
 
 
 
 
 

 
 

Caulk‐concrete removal slot prepared for CDF placement 
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Using a pneumatic scabbler to remove adhered caulk from perimeter footing 
 
 
 

 
 

Pneumatic scabbler used to removed adhered caulk from perimeter footing 
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Placing CDF backfill in caulk‐concrete removal slot 
 
 
 

 
 

Placing CDF backfill in caulk‐concrete removal slot 
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Pavement breaker used when joint or concrete configurations did not allow use of sawcutting machines 
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Daily QA Field Sheets 

 

2-10 Area Caulk Removal 

 

Summer/Fall 2010 
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Daily QA Field Sheets 

 

2-60s Area Caulk Removal 

 

Fall 2009 
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FIELD NOTES 



IM Completion Report 
Removal of PCB-Containing Caulk in Concrete Pavements 

 

Caulk IM Completion Report_Oct2010.docx  IM Completion Report 
October 2010   

 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



 

 

Field Notes 

 

2-10 Area Caulk Removal 

 

Summer/Fall 2010 
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2-60s Area Caulk Removal 
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