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Tier 5 Well Installation Work Plan 

SECTION 1:  INTRODUCTION 
Burlington Environmental, LLC (BE) operates the former Resource Conservation and Recovery Act (RCRA) 
permitted waste management facility at 734 South Lucile Street in the Georgetown community of 
Seattle, Washington (former Georgetown facility). The Georgetown facility is a wholly-owned subsidiary 
of Philip Services Corporation (PSC) which is a wholly-owned subsidiary of Stericycle Environmental 
Solutions, Inc., (Stericycle). Stericycle is conducting corrective action at the former Georgetown facility 
(site) per requirements in its RCRA dangerous waste permit (WAD 00081 2909). 

Additional groundwater data are needed to perform Tier 5 vapor intrusion assessment and mitigation 
(VIAM) evaluations for the buildings in the East of 4th portion of the site to determine whether or not 
the vapor intrusion (VI) mitigation systems in the 15 buildings (VI buildings) can be shut down and 
removed (see Figure 1). The Tier 5 method was established in the 2011 Ecology-approved Revised 
Engineering Design Report (EDR), Appendix G: Vapor Intrusion Assessment and Mitigation Plan (AMEC 
Geomatrix, Inc. 2011; PIONEER Technologies Corporation [PIONEER] 2011). The purpose of this Tier 5 
Well Installation Work Plan (Work Plan) is to present the objective of the proposed dedicated Tier 5 
monitoring well installation activities and the schedule for completing the proposed work.  

1.1 Site Location 

The site is located in the Georgetown neighborhood of Seattle, Washington, in King County (see Figure 
1). In the Public Land Survey System, the former Georgetown facility is located in the SW¼, of the NE¼, 
of Section 20, T.24.N, R.4.E, and approximately latitude 40° 33' N. and longitude 122° 19' W (PSC 2001). 
The site is bordered by the Union Pacific Railroad Argo Yard to the north and east and commercial, 
industrial, and residential properties to the south and west. The Duwamish Waterway is approximately 
0.8 miles west of the former Georgetown facility. The direction of groundwater flow near the site is 
southwest. Land use in the vicinity of the site is mixed residential, commercial, and industrial. 

1.2 Site Background 

1.2.1 Five-Tiered VIAM Process 

A five-tiered VIAM process has been used to determine if buildings at the site warrant investigation, 
require mitigation through an interim measure, or meet the decision criteria for shutting down existing 
mitigation systems (PSC 2002; PIONEER 2011, AMEC Geomatrix, Inc. 2011). The activities that are 
conducted in each tier are as follows: 

 Tiers 1 & 2: Groundwater data are compared to groundwater VI remediation levels (VIRLs) to 
determine if there is a potential VI concern in residential (Tier 1) or commercial (Tier 2) 
buildings.  Cancer and noncancer exceedance factors (EFs) are calculated and if either of the EFs 
exceeds 10 (indicating that the cancer risk is greater than 1E-05 or the hazard index is greater 
than one), the building should be evaluated further (in Tier 3) or move directly to Tier 4. 

 Tier 3:  Building-specific sampling is conducted to determine whether or not a VI mitigation 
system (Tier 4) is warranted. 
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 Tier 4:  A VI mitigation system is installed and operated to mitigate the VI pathway. 
 Tier 5:  Groundwater data from the four most recent sampling events during the last two years 

are compared to VIRLs on a well-by-well basis.  Buildings proximate to wells with cumulative 
cancer EFs (CCEFs) less than or equal to 1 and cumulative noncancer EFs (CNCEFs) less than or 
equal to 10 will be identified as candidates for VI mitigation system shutdown. 

Thirty-three VI mitigation systems have been installed at the site using the VIAM process. Stericycle 
(referred to as the East of 4th potentially-liable party [PLP]) is responsible for 15 of the systems; three 
other PLPs (referred to as the West of 4th PLPs) are responsible for the other 18 systems (see Table 1 
and Figure 1).1 This work plan is limited to the systems in the East of 4th area. The VI mitigation systems 
(i.e., sub-slab depressurization [SSD] or sub-membrane depressurization [SMD] systems) were installed 
to mitigate the migration of subsurface vapors into the indoor air of overlying buildings which resulted, 
or may have resulted (in instances where mitigation systems were installed without the collection of 
indoor air samples), in concentrations that exceeded action levels established by Ecology.   

1.2.2 Tier 5 VIAM Evaluation Process 

The Tier 5 process is used to determine when a building VI mitigation system is a candidate for 
shutdown and removal. Tier 5 is only applicable at buildings where groundwater is the source of volatile 
organic compounds (VOCs) in indoor air. The five steps of a Tier 5 VIAM evaluation are summarized in 
the following bullets: 

 Step 1:  Identify candidate buildings for VI mitigation system shutdown based on reduction in 
groundwater concentrations 

 Step 2:  Perform building-specific confirmation groundwater sampling on candidate buildings (if 
necessary) 

 Step 3:  Perform building-specific confirmation air sampling (if necessary) 
 Step 4:  Shut down the VI mitigation system 
 Step 5:  Remove the VI mitigation system 

1.3 Objective 

The objective of the proposed Tier 5 well installation is to fill data gaps identified during previous Tier 5 
VIAM evaluations. Based on the results of Tier 5 VIAM evaluations, the data set from in-place 
monitoring wells was not robust enough to determine whether or not buildings with VI mitigation 
systems were candidates for shutdown and removal (PIONEER 2015, 2017). The proposed monitoring 
wells will be installed within 100 feet of buildings with VI mitigation systems and screened across the 
water table. The data collected from the new monitoring wells will be used with data from existing wells 
located within 100 feet of VIAM buildings, if available. 
  

                                                           
1 Art Brass Plating, Blaser Die Casting, and Capital Industries were identified as additional PLPs between 2005 and 2009. 
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1.4 Document Organization 

This Work Plan is organized as follows: 

 Section 2: Tier 5 Well Installation Activities  
 Section 3: Project Schedule and Reporting 
 Section 4: References 
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SECTION 2:  TIER 5 WELL INSTALLATION ACTIVITIES 
Tier 5 well installation activities are being conducted at the site to provide additional groundwater data 
for evaluating whether or not the 15 VI mitigation systems in the East of 4th VIAM buildings can be shut 
down and removed. The well installation activities will include installing four new dedicated Tier 5 
monitoring wells, sampling the wells during groundwater monitoring events, analyzing the samples, and 
evaluating the sample results. The proposed Tier 5 VIAM evaluation activities are presented in this 
section. 

2.1 Monitoring Wells Installation 

Four new dedicated monitoring wells are proposed for the site. The wells will be installed within 100 
feet and upgradient (in most places) of VIAM buildings where no monitoring wells have been installed 
(see Figure 2). Well locations are limited by aboveground and belowground obstacles. The proposed 
monitoring well locations were selected to fill data gaps identified during the previous Tier 5 VIAM 
evaluations (see Table 1; PIONEER 2015, 2017). The proposed monitoring wells will be screened across 
the water table to provide data for future Tier 5 VIAM evaluations.  

The proposed well locations, premobilization activities, and installation activities associated with the 
well installations are presented in this section.  

2.1.1 Proposed Well Locations 

The proposed well locations are presented on Figure 2 and summarized below. All proposed well 
locations are on City of Seattle right-of-way property. 

 One monitoring well is proposed upgradient of 416 S Lucile St to provide water table data for 
evaluating: 

 416 S Lucile St 

 412 S Lucile St 

 406 S Lucile St 

 402 S Lucile St 
 One monitoring well is proposed in the alley behind 605 S Brandon St to provide water table 

data for evaluating:  

 601 S Brandon St 

 605 S Brandon St 

 611 S Brandon St 
 One monitoring well is proposed upgradient of 5403 Maynard Ave S to provide water table data 

for evaluating: 

 5403 Maynard  

 615 S Brandon S 
 One monitoring well is proposed upgradient of 707 S Lucile St to provide water table data for 

evaluating that building.  
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2.1.2 Premobilization Activities 

Premobilization activities will include inspecting the proposed locations, notifying owners/tenants, 
acquiring access agreements and permits, performing a utility search, and preparing the site. The 
premobilization activities are summarized in this section. 

 Inspecting the proposed monitoring well locations. Stericycle will inspect the proposed 
monitoring well locations prior to installation to ensure that the locations can be accessed 
safely. Any potential issues will be documented and the location will be adjusted as needed.  

 Notifying property owners. Stericycle will notify property owners and tenants of its intent to 
install a monitoring well on or near their property. The written notification will include: 

 The proposed location; 

 The types of activities that are anticipated during the field activities; 

 The anticipated schedule; and 

 The potential disruptions the owners/tenants can expect (e.g., blocked driveways). 
 Acquiring access agreements, if needed. Stericycle will acquire written access agreements from 

the owners, in which Stericycle is granted permission to perform investigation activities on their 
property.2 The access agreements will include a schedule for conducting the fieldwork. 

 Acquiring permits, if needed. 

 The Stericycle project manager will notify the Stericycle facility manager to arrange for 
investigation-derived wastes to be transported to the facility for treatment and/or transfer.  

 The driller will obtain well-installation permits from Ecology for all of the wells. 
 Performing a utility search. An independent contractor will perform an underground utility 

locate after access agreements have been signed but before installation activities begin. If the 
location of an Ecology-approved monitoring well needs to be moved more than 30 feet, 
Stericycle will notify the Ecology project manager prior to well installation(s). 

 Preparing the site. The following activities will be performed prior to installing the monitoring 
wells: 

 Traffic cones or barricades and/or one or more flaggers will be used 

 Brush and debris will be cleared from the location 

 Surface pavement will be removed via sawing or coring 

 Wastes will be placed in receptacles 

 An area will be set up for sample logging, field screening, and sample labeling 

2.1.3 Installation Activities 

A Washington State-licensed driller will perform all drilling and well installation activities. The wells will 
be installed in accordance with the following Stericycle Standard Operating Procedures (SOPs) which are 
included in Appendix A: 

 No. PSC-105: Groundwater Monitoring Well Installation 

                                                           
2 No access agreements are needed for the Tier 5 well installations as all proposed locations are on City of Seattle right-of-way 
property. 



 
 

Tier 5 Well Installation Activities 

Page 2-3 

Tier 5 Well Installation Work Plan 

 No. PSC-121: Monitoring Well Development 
 No. PSC-200: Equipment Decontamination Procedures 
 No. PSC-400: Document Procedures 

Wells will be identified using a three-sequence, alpha-numerical identification (e.g., VIT5-01-WT). The 
identification will include: 

 Three letters and one number to identify the wells are for Tier 5 VIAM evaluation (i.e., VIT5) 
 Two numbers to identify the well (e.g., 01); and 
 Two letters (e.g., WT) to identify the total depth of the well screen which will be the water table. 

After the well installation is complete, Stericycle will contract a Washington State registered land 
surveyor to survey the new well locations. The survey will include determining the horizontal and 
vertical well coordinates for the following points: 

 The ground surface; 
 The top of casing; and 
 The water elevation (i.e., the top of the dedicated sampling equipment). 

A permanent mark will be placed on the casing of each well to identify the surveyed point. 

All survey coordinates will be the same as coordinate system and datum from previous project surveys. 
The horizontal will be the Washington State Plane Coordinate System, North Zone (North American 
Datum [NAD] 1983). The vertical will be the North American Vertical Datum (NAVD) 1988. A City of 
Seattle global positioning system (GPS) survey control point will be used as the master benchmark for 
the survey; the horizontal and vertical errors will be no greater than 0.10 feet and 0.01 feet, 
respectively.  

2.2 Sampling 

The wells will be sampled biannually as part of the groundwater monitoring program until the Tier 5 
process for each of the areas is complete. One sample will be collected from the water table interval at 
each new monitoring well during each event. The wells will be sampled as long as the VI mitigation 
system in at least one of the associated VIAM building(s) is operating. All sampling will be conducted in 
accordance with the groundwater sampling methodology presented in the Sampling and Analysis Plan 
(SAP) included with the Final Inhalation Pathway Interim Measures Work Plan (PSC 2002). No soil 
sampling or characterization activities will be conducted because the wells are very shallow and a 
sufficient understanding of the area's lithology has already been established. Groundwater is the only 
medium that will be sampled under this Work Plan. 

2.3 Laboratory Analysis 

The groundwater samples will be collected in 4 x 40 mL glasses with hydrochloric acid and submitted to 
Stericycle's contracted, state-certified laboratory (ALS Environmental in Kelso, Washington) for VOC 
analysis using the USEPA Method 8260 SIM. The constituent list and associated reporting limits are 
presented in Table 3. James McAteer of QA/QC Solutions, LLC will validate the data from the laboratory 
before the data are reported. 
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SECTION 3:  PROJECT SCHEDULE AND REPORTING 
Stericycle will begin premobilization activities immediately and well installation activities within 30 days 
of Ecology's approval of this Work Plan. Stericycle's goal is to install the monitoring wells in August 2018 
based on team members' availability.  

Samples will be collected from the new monitoring wells during the next groundwater monitoring event, 
which is scheduled for third quarter 2018. The results of the groundwater monitoring event will be 
included in the third quarter 2018 groundwater monitoring report and the biannual Tier 5 VIAM 
evaluation. 
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Table 1: Proposed Groundwater Monitoring Well Description and Rationale 
Well Identification Screen Interval Rationale 

VIT5-01-WT Water Table 

The location of this well was selected to monitor VOC concentrations in shallow groundwater 
upgradient and within approximately 100 feet of the following buildings with mitigation 
systems: 
 5403 Maynard Ave S 
 615 S Brandon St 
 611 S Brandon St 

VIT5-02-WT Water Table 

The location of this well was selected to monitor VOC concentrations in shallow groundwater 
within approximately 100 feet of the following buildings with mitigation systems: 
 605 S Brandon St 
 601 S Brandon St 

VIT5-03-WT Water Table  

The location of this well was selected to monitor VOC concentrations in shallow groundwater 
upgradient and within approximately 100 feet of the following buildings with mitigation 
systems: 
 416 S Lucile St 
 412 S Lucile St 
 406 S Lucile St 
 402 S Lucile St 

VIT5-04-WT Water Table 
The location of this well was selected to monitor VOC concentrations in shallow groundwater 
upgradient and within approximately 100 feet of 707 S Lucile St. 
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Table 2: Proposed Project Team 
Position Name Contact Information Responsibility 

Stericycle  
Project Manager Bill Beck 

william.beck@stericycle.com 
office: 425.227.6149 

Oversees all project activities. 
Point of contact between Stericycle, 
Ecology, PLPs, and building 
owners/tenants. 

PIONEER  
Project Manager Chris Waldron 

waldronc@uspioneer.com 
office: 360.570.1700 

Oversees all VI evaluation and data 
management. Responsible for calculating 
VIRLs and cleanup levels. 

Field Lead Jimmy McKechnie 
jmckechnie@pscnow.com 
cell: 253.244.0188 Oversees all field work. 

Geologist Tasya Gray 
ngray@dofnw.com 
office: 425.827.4588 

Oversees all groundwater field activities 
including drilling, sampling, and 
documentation. 
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Constituent

Reporting Limit 
ALS Method 8260 SIM

(ug/L)

1,1,1-Trichloroethane 0.5

1,1-Dichloroethane 0.5

1,1-Dichloroethylene 0.5

1,2,4-Trimethylbenzene 2

1,2-Dichloroethane 0.5

1,3,5-Trimethylbenzene 2

2-Hexanone 20

Benzene 0.5

Chloroethane 0.5

Chloroform 0.5

Ethylbenzene 0.5

Naphthalene 2

Propylbenzene 2

Tetrachloroethylene (PCE) 0.5

Toluene 0.5

Trichloroethylene (TCE) 0.5

Vinyl chloride 0.5

cis-1,2-Dichloroethylene 0.5

p-Isopropyltoluene 2

sec-Butylbenzene 2

trans-1,2-Dichloroethylene 0.5

Table 3:  Constituent Reporting Limits for Groundwater Laboratory Analysis



Figures 



707

710

611605 615

406

674

412

402 412 416

601

406

5403

404

Legend
Former Georgetown Facility 
HCIM Wall
Areas 1 and 2
Area 3
Commingled Plume Area***

VIAM Building
Commercial Use
Residential Use

Figure 1
Site Location

Tier 5 Well Installation Work Plan
Stericycle Georgetown Site

0 330
Feet

Do
cu

me
nt 

Pa
th:

 G
:\P

roj
ec

ts\
PS

C\
GI

S\
So

urc
e\M

ap
s\M

ap
s 2

01
8\T

ier
 5\

W
ork

 P
lan

\Fi
g-1

-S
ite

-Lo
ca

tio
n.m

xd
; A

uth
or:

 ; D
ate

 S
av

ed
: 7

/26
/20

18

Seattle

Portland

Washington State

¬

S Lucile St

S Findlay St

S Orcas St

S Brandon St Denver Ave S

Ma
yn

ard
 Av

e S

4th
 Av

e S

6th
 Av

e S



@?

@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?

@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?

@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?

@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?

@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?

@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?

@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?@?

@?

@?

@?

@?

@?

@?
@?

@?

@?

CG-134-WT

CG-131-WT

CG-130-WT
CG-128-WT

CG-127-WT

CG-126-WT

CG-122-WT

CG-113-S1

615B-GW1

402L-GW2

TE-613B-GW2

TE-402L-GW1
CG-5-S1

601B-GW1
CG-149-WT

CG-124-WT

CG-118-WT

CG-112-S1

CG-103-S1

707

710

611605
615

406

672/
674

412

402 412 416

601

406

5403

404

CG-102-S1

Existing Direct Push Location
@? Existing Monitoring Well Location

Former Georgetown Facility 
HCIM Wall
Areas 1 and 2
Area 3
Commingled Plume Area***

VIAM Building
Commercial
Residential

Figure 2
Proposed Monitoring Well Locations

Tier 5 Well Installation Work Plan
Stericycle Georgetown Site

0 330
Feet

Do
cu

me
nt 

Pa
th:

 G
:\P

roj
ec

ts\
PS

C\
GI

S\
So

urc
e\M

ap
s\M

ap
s 2

01
8\T

ier
 5\

W
ork

 P
lan

\Fi
g-2

-S
am

ple
-Lo

ca
tio

ns
.m

xd
; A

uth
or:

 ; D
ate

 S
av

ed
: 7

/26
/20

18

Seattle

Portland

Washington State

¬

S Lucile St

S Findlay St

S Orcas St

S Brandon St Denver Ave S

Ma
yn

ard
 Av

e S

4th
 Av

e S

6th
 Av

e S

@?

@?

@?

Legend
672/674 S Lucile St 
is currently used as a
commercial office space

@? Proposed Monitoring Well Location

Proposed 
Monitoring Well Location
VIT5-03-WT

Proposed 
Monitoring Well Location
VIT5-02-WT

Proposed 
Monitoring Well Location
VIT5-01-WT

Proposed 
Monitoring Well Location
VIT5-04-WT

@?

5th
 Av

e S

No monitoring wells
are proposed near these
buildings at this time pending 
notification from the new 
building owners regarding
potential building demolition.



 

 

 

Appendix A 








































	Tier 5 Well Installation Work Plan
	Section 1:   Introduction
	Section 2:   Tier 5 Well Installation Activities
	Section 3:   Project Schedule and Reporting
	Section 4:   References

	Tables
	Table 1: Proposed Groundwater Monitoring Well Description and Rationale
	Table 2: Proposed Project Team
	Table 3: Constituent Reporting Limits for Groundwater Laboratory Analysis


	Figures
	Figure 1: Site Location
	Figure 2: Proposed Monitoring Well Locations

	Appendix A - Combined SOPs.pdf
	SOP No. PSC 105: Groundwater Monitoring Well Installation
	SOP No. PSC 121: Monitoring Well Development
	SOP No. PSC 200: Equipment Decontamination Procedure
	SOP No. PSC 400: Documentation Procedures




