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1.0 INTRODUCTION 

Partner Engineering and Science, Inc. (Partner), on behalf of AMERCO Real Estate Company (AREC / the 
“Client”), has prepared this Data Gap Assessment Workplan (Workplan) for the property located at 9201 
Pacific Avenue, Tacoma, Washington, (herein referred to as the “Site”). This Workplan describes the 
proposed scope of work for additional Site investigation to address data gaps previously identified by the 
Washington State Department of Ecology (Ecology). 

1.1 Objective 

The primary objectives of this document are 1) to report on recent Site characterization activities performed 
by ATC Group Services (ATC) a previous consultant which were related to releases originating from the Site 
from former on-site dry-cleaning operations, from an on-site transformer spill and potentially from an off-
site petroleum source and 2) prepare a Data Gap Assessment Work Plan for submittal to Ecology. The report 
will be used to initiate discussions with Ecology about potential pathways to regulatory closure with an NFA 
determination.  

1.2 Scope 

The scope of the Data Gap Assessment project will include the advancement of eleven borings and the 
performance of an indoor air quality (IAQ) survey of the commercial building located at the Site.  Two 
borings will be completed as monitoring wells for further delineation of groundwater impacts and to 
supplement the existing Site monitoring well network and seven borings will serve as sample locations for 
further delineation of soil and/or soil vapor impacts.  The project will conform to the applicable 
requirements of the State of Washington Department of Ecology (Ecology), and the United States 
Environmental Protection Agency (EPA).  The project will be performed under the responsible charge of a 
qualified Partner representative. 

1.3 User Reliance 

Partner was engaged by AREC, or their authorized representative, to prepare this Workplan.  The 
engagement agreement specifically states the scope and purpose of the investigation, as well as the 
contractual obligations and limitations of both parties.  This Workplan and the information therein, are for 
the exclusive use of the Addressee.  This report has no other purpose and may not be relied upon, or used, 
by any other person or entity without the written consent of Partner.  Third parties that obtain this report, 
or the information therein, shall have no rights of recourse or recovery against Partner, its officers, 
employees, vendors, successors or assigns.   

This Workplan has been completed under specific Terms and Conditions relating to scope, relying parties, 
limitations of liability, indemnification, dispute resolution, and other factors relevant to any reliance on this 
report. Any parties relying on this report do so having accepted Partner’s standard Terms and Conditions, 
a copy of which can be found at http://www.partneresi.com/terms-and-conditions.php. 
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2.0 SITE DESCRIPTION AND HISTORY  

2.1 Site Description 

The Site is located on the east side of Pacific Avenue South in Tacoma, Washington.  The 8.9-acre Site is 
developed with an approximately 61,419 square foot commercial building occupied by a U-Haul Moving & 
Storage facility. Surrounding property usage consists of a mix of commercial businesses and residential 
developments.  Refer to Figure 1 for a Site Location Map showing Site features and surrounding properties.  

2.2 Site Background 

Partner reviewed various reports, data and communications by ATC Group Services, LLC (ATC), provided by 
AMERCO to complete the scope development for the Site.   

Site assessment to date has identified the following releases of volatile organic compounds (VOCs) and 
polycyclic aromatic hydrocarbons (PAHs) to soil and groundwater below the Site.  Based on review of these 
documents, Partner understands three potential releases have been documented at the Site as follows:    

 Soil: release of dry-cleaning solvents from activities at a dry cleaner that operated on the Site 
between approximately 1965-1984 including VOC compounds PCE, TCE and cis-1,2 DCE; 

 Soil Vapor: VOC compounds (chloroform, PCE, TCE and cis-1,2 DCE and benzene, toluene, 
ethylbenzene, and total xylenes (BTEX)) associated with the dry cleaner release; 

 Groundwater: VOC compounds (PCE and TCE) associated with the dry cleaner release. 

A documented release from an on-site transformer because of vandalism occurred at the Site during 2013. 
Soil samples collected and analyzed during 2017 indicated soil analytical results to be below laboratory 
detection levels and below applicable cleanup levels.  

Previous consultants have theorized potential gasoline-impacted groundwater may possibly be encroaching 
from an adjacent property (9001 Pacific Avenue).  

The Site is enrolled in the Washington State Department of Ecology (Ecology) Voluntary Cleanup Program 
(VCP). The most recent correspondence from Ecology (with the exception of notifications of Site Manager 
change and Change of Contact forms) provided by AMERCO or available on the Ecology’s website was a 
letter dated April 4, 2017, which detailed the agency’s request for additional site characterization. Although 
a round of groundwater sampling and monitoring was scheduled to occur on December 26, 2023, Partner 
was unable to locate any further information (field notes, analytical data or report text) related to that event 
to review.   

The following information was compiled by ATC and taken directly from the document Site Characterization 
Work Plan, U-Haul Facility No. 881090 / Former Church of God in Christ Facility, 9201 Pacific Avenue South, 
Tacoma (Pierce County) Washington 98444, ATC Project No. 1052109001 dated October 4, 2016. 

Andersen Environmental [Andersen] performed a Phase I Environmental Site Assessment for the Site during 
2014. At that time, it was noted that the Site was developed as a commercial nursery as early as 1941 
through at least 1965 before being re-developed as a strip mall known as the Pacific Center and functioned 
in this capacity through 1997.  Tenants within the strip mall included the Pacific Launder Center (from 1965 
through at least 1974) and the Tacoma Dry Cleaning & Laundry Center (from as early as 1979 through at 
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least 1984). The dry cleaners reportedly operated in the north end of the building.  The subject site was 
reportedly purchased and occupied by the Church of God in Christ and operated as a place of 
worship/religious convention center with a child daycare facility form 1999 through 2013, when the property 
was transferred into receivership. Andersen identified the former dry-cleaning operations as a recognized 
environmental condition and recommended a Phase II ESA to address potential impacts.  

During December 2014 and March 2015, Andersen performed Phase II subsurface investigations that 
included a total of 13 soil borings drilled to depths ranging between seven and 21 feet below ground surface 
(bgs).  Five borings (B7 through B11) were advanced through the foundation inside the north end of the 
building to facilitate collection of soil samples; groundwater grab samples were collected at borings B7 and 
B9.  Eight additional borings (B1 through B6, B12 and B13) were advanced in the parking lot northwest, 
north and northeast of the building to facilitate collection of soil samples; groundwater grab samples were 
collected at borings B5 and B12.  Four of the exterior boring locations (B1, B3, B6 and B13) were completed 
as permanent groundwater monitoring wells MW-1, MW-2, MW-3 and MW-4. The monitoring wells were 
constructed with a five-foot screen interval extending to a maximum depth of 19 feet bgs. The boring logs 
indicated that first encountered groundwater occurred between 14 and 17 feet bgs, with static water levels 
in the completed wells ranged between 8.7 and 14.4 feet below top of well casing (suggesting a confined 
or semi-confined aquifer).  Soil was described as predominantly un-weathered glacial till consisting of 
outwash gravel, sand and surficial loam to the maximum depth of the borings (21 feet bgs).  The underlying 
hydrogeologic unit at the subject site is classified as Quaternary Vashon Till, a semi-confining unit consisting 
of a grey, unsorted, highly compact mixture of clay, silt, sand, and gravel with occasional glacial erratics that 
extends to an approximate depth of 325 feet above mean sea level (United States Geological Survey [USGS], 
1999). The 2015 Phase II incorporated the findings of an earlier (but previously unavailable) limited 
subsurface investigation conducted by Environmental Associates, Inc. (EA, 2013) which included soil and 
groundwater grab sampling and analyses at six borings (B-1 through B-6).  Soil and groundwater laboratory 
analytical data obtained during both Phase II investigations quantified chlorinated VOC commonly 
associated with dry cleaning operations, including trichloroethene (TCE) and tetrachloroethene (PCE) at 
concentrations exceeding Model Toxics Control Act (MTCA) Method A Cleanup Levels.  

Andersen concluded that the TCE and PCE concentrations in soil did not represent a significant risk to 
human health and that monitored natural attenuation (MNA) was a feasible option for groundwater 
remediation, based on the concentrations, groundwater flow direction (generally toward the north) and the 
absence of sensitive receptors in the vicinity of the dissolved phase plume. Andersen recommended three 
additional quarters of groundwater monitoring and sampling to establish groundwater elevation and flow 
direction trends and to monitor concentrations of chemicals of concern.  Figure 2 presents a Site Plan 
depicting the sample locations. Figure 3 presents groundwater analytical results that exceeded cleanup 
levels. Tables 1 through 3 present soil, soil vapor and groundwater analytical results form the previous 
studies.  

The subject site was purchased by AREC at auction in January 2016.  Based on a brief review of the 2015 
Phase II report, AREC believed that the apparently limited environmental risks would be sufficiently 
addressed by the suggested MNA groundwater sampling schedule. Following acquisition, AREC requested 
ATC to evaluate the Phase II reports and execute the proposed scope of work or develop an alternative 
approach as needed.  Following a review of the 2015 Phase II report by Andersen, several data gaps were 
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noted including the absence of a soil vapor survey.  An investigative search in Ecology’s intranet database 
(Fortress) yielded a Further Action opinion letter addressed to Andersen from Ecology and dated August 
26, 2015. Per the Ecology correspondence, Andersen had requested an opinion for their proposed 
independent cleanup of the Church of God in Christ facility, which had an Ecology-assigned Voluntary 
Cleanup Program (VCP) project number. The opinions presented by Ecology were based on the 2013 limited 
subsurface investigation, the 2014 Phase I and the 2015 Phase II.  A copy of the Ecology opinion letter is 
included in attached Appendix A.  

Following a discussion with the VCP Case Manager in April 2016, ATC submitted a VCP application (to re-
assign the designated responsible party from Andersen to AREC). In correspondence dated June 8, 2016, 
Ecology notified AREC that their VCP application had been accepted (with the original Church of God in 
Christ retained as the VCP site name). 

2.3 2016 -2017 Site Characterization Activities by ATC 

The following activities were performed by ATC from January through December 2017.  

 During January 2017, six interior sub slab vapor probes (SSV1 through SSV6) and three exterior soil 
vapor borings (SV7 through SV9) were advanced at the Site. Soil samples collected at 2.5 and 5 feet 
bgs at the exterior borings were analyzed from VOCs.  Soil vapor samples were collected from the 
sub slab vapor pins and from vapor probes placed at 5 feet bgs in the exterior borings; 

 During February 2017, ATC provided oversight for the installation of monitoring well EB1/MW-5 
located north of the Site building. The monitoring well was screened between 30 and 40 feet bgs 
in order to intercept groundwater impacted with dense chlorinated solvents;  

 In August 2017, ATC conducted an investigation on the east side of the existing building at the 
request of the Tacoma Water Department, to evaluate soil conditions at areas where the historical 
vandalism-related release of transformer oil had occurred. VOC analyses did not quantify any 
chemicals of concern in the soil samples;  

 Two indoor air quality (IAQ) surveys were conducted at the Site building during February and 
August 2017;  

 Monitoring wells MW-1 through MW-5 were sampled during February 2017;  
 Monitoring wells MW-1 through MW-5 were sampled during September and again during 

December 2017 for a total of three rounds of Site-wide groundwater monitoring and sampling 
events.  

During April 2017 Ecology provided an opinion on the adequacy of ATC’s independent cleanup actions at 
the Site.  In their letter, Ecology indicated that further remedial action would likely be necessary to clean up 
contamination at the Site. Ecology referenced earlier reporting that suggested Stoddard Solvent detected 
in groundwater during a 2013 investigation was UST-related and originated from a release form a leaking 
UST located at 9001 Pacific Avenue, an adjacent property to the north of the Site. Ecology challenged this 
assertion based on the lack of documentation that a release had occurred at 9001 Pacific Avenue and that 
Stoddard Solvent was in fact historically used a dry-cleaning solvent. Ecology further indicated that despite 
numerous groundwater sampling and monitoring events, no soil or groundwater samples had been 
analyzed for petroleum hydrocarbons as Stoddard Solvent. Ecology requested the following items be 
addressed: 
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 Additional information should be added to Site figures to show the configuration of the former dry 
cleaner including locations of the back door, dry cleaning machine, chemical storage and any 
identified preferred pathways; 

 The lateral and vertical extent of PCE impacts in soil, soil vapor and groundwater needed to 
delineated; 
o A Tier II Vapor Intrusion (VI) Assessment would be required at the former dry cleaning tenant 

space due to concentrations of PCE in the underlying groundwater; 
o The soil source contributing to the groundwater impacts had not been identified and required 

delineation; 
o The vertical extent of groundwater impacts had net been adequately characterized; 

 The Conceptual Site Model (CSM) required refinement and cross-sections of the subsurface would 
be necessary to adequately depict Site conditions; 

 Data generated as a result of ATC’s investigation needed to be uploaded to the Environmental 
Information Management (EIM) system; 

 Cleanup standards could not be established because the extent of impacts at the Site had not been 
fully defined;  

 Ecology requested the development of isoconcentration figures, both in plan view and cross section 
for impacted soil, soil vapor and groundwater at the Site; 

 Ecology requested continuance of regular groundwater monitoring; 
 Ecology requested a single proposed vertical delineation boring to advance to and sample above, 

at and below the contact with the underlying low permeability strata at the Site, if the presence of 
a low permeability formation is to be considered as a vertical containment for groundwater impacts 
in the Site CSM; 

 Ecology requested additional soil and groundwater sample points to the north, west and south of 
boring B2 and to the east and west of boring B-12 with sampling depths designed for vertical 
delineation of groundwater impacts; 

 Ecology requested that further sub-slab and IAQ sampling be done concurrently; 
 Ecology suggested additional COCs (Freon 113, 1,1,1-Trichloroethane and 1,4-Dioxane) may be 

appropriate; 
 Ecology indicated that a Terrestrial Ecological Evaluation (TEE) would be required with results 

incorporated into the Site CSM.  

ATC recognized that Ecology requirements for an all-inclusive ‘Remedial Investigation’ report and focused 
efforts on developing preparatory documents including site maps depicting the chemicals of concern (PCE, 
trichloroethene [TCE] and cis-1,2-dichloroethene [cis-1,2-DCE] in soil and soil vapor.   

ATC concluded that PCE, TCE and cis-1,2-DCE were present in the soil, soil vapor and groundwater below 
the Site, but results of the August 2017 IAQ survey demonstrated no exceedances of the MTCA Method B 
Cleanup Levels, therefore, that the air quality did not pose an imminent threat to human health.  ATC does 
not appear to have submitted a Remedial Investigation report to Ecology.  

2.4 2024 Groundwater Monitoring  

During June 2024 Partner conducted a groundwater sampling and monitoring event at the Site to evaluate 
the current groundwater condition with respect to petroleum and VOC concentrations.  
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Petroleum constituents (GRO, DRO and RRO) were not detected in any of the analyzed groundwater 
samples at concentrations above laboratory RDLs. Laboratory RDLs were well below applicable CULs.  

VOC compounds including PCE, TCE and cis-1,2 DCE were detected in the analyzed sample collected from 
monitoring well MW-2 at concentrations exceeding their respective MTCA Method B groundwater CULs.  

Partner anticipates Ecology will require further lateral and vertical delineation of soil vapor and groundwater 
impacts below the Site as well as performance of quarterly groundwater sampling and monitoring.  

During 2017, ATC installed a single deep monitoring well in the vicinity of existing monitoring well MW-2 
for vertical delineation of the VOC impacts in groundwater.   

This document includes a CSM developed with existing data as well as work plan to further adequate 
characterization of the Site including lateral and vertical delineation of soil, soil vapor and groundwater 
impacts.  
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3.0 CONCEPTUAL SITE MODEL 

The Conceptual Site Model (CSM) summarizes the findings of the previous Site investigations and interim 
remedial actions performed by others to date and includes a discussion of Site geology and hydrogeology 
and the distribution of contaminants of concern in environmental media at the Site. 

3.1 Site Geology and Hydrogeology 

Review of the United States Geological Survey (USGS) Tacoma North, Washington Quadrangle topographic 
map, indicates the Site is situated approximately 388 feet above mean sea level, and the local topography 
is generally flat with slight relief toward the west/northwest.  The nearest surface water body is Charlton 
Lake, located approximately 1.2 miles to the west. Refer to Figure 4 for a topographic map of the site 
vicinity. 

The Site is situated within the Puget Lowland physiographic province of the State of Washington.  The 
uppermost geologic formation underlying the soils at the Site is the Pleistocene Age Vashon Till formation.  
The Vashon Till formation comprises the underlying stratigraphy and consists mostly of a non-sorted 
mixture of clay, silt, sand, pebbles, cobbles, and boulders deposited by ice advancing over an eroded, 
irregular surface of older formations and sediments.  The thickness of the Vashon Till formation is estimated 
to be 6 to 50 feet.  Borings advanced during earlier stages of Site characterization generally consisted of 
sands with varying amounts of silt, gravel and cobbles. 

Groundwater is present beneath the Site at depths ranging from approximately 8.82 feet to 14.0 feet bgs in 
the Site’s shallow (depths between 17.4 to 18.5 feet bgs) monitoring wells (MW-1 through MW-4) and as 
deep as 25.3 feet bgs in monitoring well MW-5, which was advanced into a deeper groundwater regime (40 
feet bgs).  The direction of groundwater flow direction across the Site has been predominantly to the west-
southwest. Figure 5 presents a Groundwater Potentiometric Surface Map.  Based on borings advanced 
during the previous investigations, the underlying subsurface of the Site generally consists of coarse-
grained sediments, predominantly sand with varying amounts of silt and gravel.  

3.2 Site Contaminants of Concern 

Previous Site investigations, remedial actions and groundwater monitoring performed by others have 
identified the following contaminants of concern (COCs) for the Site:  

 Soil: Dry cleaner release (VOC compounds including PCE, TCE and cis-1,2 DCE) a 
 Soil Vapor: VOC compounds including PCE, TCE and cis-1,2 DCE and benzene, toluene, 

ethylbenzene, and total xylenes (BTEX) 
 Groundwater: Dry cleaner release (VOC compounds including PCE and TCE)  

Ecology suggested additional COCs (Freon 113, 1,1,1-Trichloroethane and 1,4-Dioxane) may be appropriate. 

3.3 Primary and Secondary Sources of COCs 

The former dry cleaner tenants are presumed to be the primary release location for the Site. Secondary 
sources of COCs include migration to surface and subsurface soil and percolation down to groundwater 
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3.4 Primary Release Mechanisms 

The primary release mechanisms for the VOC impacts appear to be spills, leaking piping and or improper 
disposal of dry cleaning solvents.   

3.5 Nature and Extent of the Release 

Based on existing data, the release of VOCs has impacted soil, soil vapor and groundwater below the Site.  

Soil 

Ecology has determined that the soil source for the groundwater and soil vapor VOC impacts does not 
appear to have been identified and has previously requested that additional efforts be made to identify and 
delineate this material.  Based on the results of the previous investigations, additional lateral delineation of 
VOC impacts will be required to the north, west and south of existing boring B2 (2014) and to the east and 
west of existing boring B12 and efforts towards vertical delineation should be focused on the area bounded 
by borings B1 through B3 (2013).  

Ecology’s working model for this Site includes silty and clayey sands (inferred to be recessional glacial 
outwash) to the depths of existing shallow borings followed by low permeability Vashon Till. This low 
permeability till material typically overlies advance outwash deposits that are likely the main water bearing 
zone.  

Because PCE has been noted to penetrate the low permeability till Ecology’s objective with regard to vertical 
delineation is to collect soil and groundwater samples from the base of the overlying unconfined aquifer 
and from lenses of low permeability strata when encountered. During the installation of existing monitoring 
well MW-5, soil samples were collected from five-foot intervals from 5 to 40 feet bgs and analyzed for VOCs.  
PCE was reported in the samples collected from 5 and 10 feet bgs, however, was not reported to be present 
above laboratory detection limits in samples collected from 15 to 40 feet bgs. No other VOC compounds 
were detected, suggesting vertical delineation of soil impacts was achieved.  Lateral soil impacts appear 
delineated with the current boring configuration and associated soil sample laboratory analytical results. 
Figures 6 and 7 present cross sections A-A’ and B-B’ and include PCE, TCE and 1, 2-DCE soil concentration 
isocontours. 

Soil Vapor 

The lateral extent of soil vapor impacts appears undelineated. The highest detected concentrations have 
been documented in the area of SSV2, SV8 and SV9; however, all sub slab or soil vapor data report 
exceedances of PCE and TCE.   

Indoor Air 

Because the MTCA Method B vapor intrusion (VI) screening level for PCE in groundwater (22.9 ug/L) was 
exceeded based on earlier groundwater sample analytical results collected from borings B3 and B12 (2014), 
two IAQ surveys were performed at the Site during February and August 2017. Results indicate benzene 
concentrations exceeded MTCA Method B cancer SLs during both events and PCE concentrations exceeded 
MTCA Method B cancer SLs for the February event only.  It should also be noted that although most 
individual VOC concentrations, including PCE, TCE and cis-1,2-DCE, were reported to be below laboratory 
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detection limits for both sampling events, the laboratory detection limits exceeded the applicable SLs, 
therefore, Site COCs cannot be ruled out as concerns for indoor air.   

Groundwater 

Based on groundwater analytical results from samples collected and analyzed from 2013 through 2017, PCE 
and TCE concentrations exceed their MTCA Method A CUL of 5 ug/L. with the highest concentrations 
reported in grab samples collected from borings advanced in locations within the former dry cleaner suite 
and from monitoring well MW-2, located in parking lot are immediately north of the suite. Based on 
Partner’s July 2024 groundwater sampling and monitoring event, petroleum constituents (GRO, DRO and 
RRO) were not detected in any of the analyzed groundwater samples at concentrations above laboratory 
detection limits.  VOC compounds including PCE, TCE and cis-1,2 DCE were detected in the analyzed sample 
collected from monitoring well MW-2 at concentrations exceeding their respective MTCA Method A or B 
groundwater CULs or MCLs.  Site COCs were not reported in samples collected from monitoring wells MW1 
or MW-3 through MW-4. Monitoring well MW-5 was not sampled during the July 2024 event; however, no 
COCs were detected in samples collected from monitoring well MW-5 during five earlier sampling events 
performed between February 2017 and March 2021. Figure  

Based on the above information and the fact that Site COCs were not reported to be present above 
laboratory detection limits in samples collected from 15 to 40 feet bgs in monitoring well MW-5, the lateral 
and vertical extent of groundwater impacts appears delineated. Figures 8 through 10 provide PCE, TCE and 
cis-1,2-DCE concentration isocontours in groundwater.  

3.6 Preferential Pathways 

Sewer laterals and other utility lines may provide preferential pathways for impacts to travel through the 
subsurface if they are present on-Site. The facility is connected to municipal water and sewer services. Sewer 
lines exit the Site towards the west and Pacific Avenue South. Water service enters the Site from the north 
and runs south behind the east side of the building before turning west into the building or below the north 
parking lot area. Stormwater exits the Site to the west and Pacific Avenue South. (Appendix B).    

Based on the limited available Site characterization data, no other preferential pathways for groundwater 
movement, such as fractures or sand lenses have been identified.  

3.7 Exposure Pathways and Potential Receptors 

The COC concentrations detected in soil, soil gas and groundwater during previous Site investigations were 
used to evaluate potential exposure pathways and receptors. The following criteria were used to evaluate if 
a complete exposure pathway exists: 

 A source and mechanism for the COC to be released into the environment; 
 A transport mechanism such as air, soil, groundwater, or vapor migration through soils, for the COC to 

move from the source to the receptor; 
 A point of potential contact of the receptor with the medium (points of exposure such as drinking water 

wells); and 
 An exposure route or means of taking the COC into the body, such as ingestion or inhalation or by 

dermal contact. 
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Potential exposure pathways identified in this CSM included soil (ingestion and/or dermal contact) and 
groundwater (potable water use). 

The Site is currently used for commercial purposes.  Although customers do enter the Site for brief periods 
of time to purchase supplies or manage stored items, the potential for customer exposure to Site COCs is 
minimal. Site potential receptors include employees or future construction/utility workers. Potential off-site 
receptors include future construction/utility workers.  

3.7.1 Soil 

As discussed above, GRO and DRO soil impacts have been documented on the north part of the Site and 
below the building. The ground surfaces at the Site are covered with building foundations or paved surfaces. 
Therefore, the direct soil exposure pathway from undiscovered soil impacts to current and future on-Site 
and off-Site occupants is incomplete and exposure to current or future on-Site and off-Site construction or 
utility workers is considered complete. 

3.7.2 Soil Vapor 

As discussed above, the lateral and vertical extent of soil vapor impacts appear undelineated and based on 
two IAQ surveys performed during 2017, the reporting limits for most of the analytes exceeded applicable 
SLs; therefore, the inhalation exposure pathway via vapor intrusion (VI) to current and future on-Site 
occupants and on-Site/off-Site construction or utility workers is considered potentially complete.   

3.7.3 Groundwater 

As with soil, groundwater impacts have been documented on the north part of the Site and appear 
delineated. Area residential and commercial development is currently connected to the public water supply 
and potential on- and off-Site receptors would not likely have contact with impacted groundwater beneath 
the Site unless they were construction or utility workers. As a result, the groundwater exposure pathway is 
incomplete for current and future on-Site occupants but potentially complete for on-Site/off-Site 
construction or utility workers.   

A diagram of the CSM, which illustrates in a schematic manner the potential sources, release mechanisms, 
exposure pathways and on- and off-Site receptors is presented as Figure 11. 
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4.0 DATA GAP ASSESSMENT FIELD ACTIVITIES 

The proposed scope of work is based upon the data gaps identified in the Conceptual Site Model and/or 
previously requested by Ecology.  

4.1 Pre-Fieldwork Activities 

4.1.1 Health and Safety Plan 

Partner will develop a site-specific Health and Safety Plan (HASP) and will review the HASP with on-site 
personnel involved in the project prior to the commencement of field activities. A safety meeting will be 
performed with on-site project personnel each morning prior to the initiation of drilling and related field 
activities.  

4.1.2 Permitting 

No permits are anticipated to be required for the proposed work. 

4.2 Fieldwork 

4.2.1 Utility Clearance 

Partner will delineate the work areas with white spray chalk and notify the Washington Utility Notification 
Center (WUNC) to clear public utility lines as required by law at least two business days prior to drilling 
activities. 

Partner will additionally subcontract with a private utility locator to further clear boring locations of utility 
lines through the use of electromagnetic induction (EM) equipment, magnetometers, ground penetrating 
radar (GPR), and/or utility tracers. Boring placement will be adjusted as necessary based on the utility survey 
results to avoid potential conflicts with subsurface features. Additionally, to the extent practical based on-
Site conditions, the upper 3 feet of the borings will be cleared using hand tools. 

4.2.2 Drilling Equipment 

Boring locations that are only intended to be used for soil sampling will be advanced using direct-push 
drilling technology and borings elected to be completed as monitoring wells will be advanced using hollow-
stem auger (HSA) drilling technology. All drilling rigs will be operated by a state-licensed water well drilling 
contractor.     

4.2.3 Decontamination 

Drilling and sampling equipment will be pre-cleaned prior to arriving on-site. Downhole equipment and 
materials will be decontaminated in a detergent/tap water wash and double-rinsed with tap water or with 
a pressure washer between samples and/or borings to reduce the potential for cross-contamination. 

4.3 Proposed Boring Locations and Sample Analysis 

Based on the results of the previous investigations, additional lateral delineation of VOC impacts will be 
required to the north, west and south of existing boring B2 (2014) and to the east and west of existing 
boring B12 and efforts towards vertical delineation should be focused on the area bounded by borings B1 
through B3 (2013).  
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Partner proposes that ten new borings be advanced at the Site to facilitate the collection of samples 
necessary for delineation of soil vapor impacts and proposes two new borings be advanced and completed 
as new monitoring wells as follows:  

 Additional soil vapor borings to further lateral delineation of VOC impacts are proposed to be 
advanced to a depth of approximately 30 feet bgs as follows: 
o Six borings will be sited surrounding the north, west and east exterior of the north part of the 

building for lateral delineation of soil vapor impacts; 
o Three borings will be sited at locations within the building top the south of the dry-cleaning 

suite for lateral delineation of soil vapor impacts; 
o One boring advanced within the building in the area bounded by borings B1 through B3 (2013) 

for vertical delineation of soil vapor impacts.   
 Collect up to two soil samples from each of the proposed borings to potentially be analyzed for 

VOCs using EPA Method 8260;  

 Install soil gas probes in each of the ten new borings at 5, 15 and 30 (or just above any observed 
moist zones) feet bgs. The final screening depth at each borehole will be adjusted based on the 
encountered lithology. In general, probes will be screened within coarser-grained materials and 
clayey/saturated intervals will be avoided, if possible;  

 Purge each probe, then collect and prepare up to 30 soil gas samples plus two duplicates (32 soil 
gas samples total) for laboratory analysis using laboratory-provided, batch-certified SUMMA 
canisters and flow controllers with a 5- to 10-minute sample period;  

 Analyze each soil gas sample (up to 32 soil gas samples total) for VOCs via EPA Method 8260;  
 Analyze selected soil samples (up to ten soil samples total) for VOCs using EPA Method 8260 and 

GRO using method NWTPH-G, if field screening results suggest the presence of soil impacts;  
 Advance two borings to the east and west of existing monitoring well MW2 (to be completed as 

monitoring wells MW-6 and MW-7) to the deepest identified water bearing zone with depths to 40 
feet bgs and anticipated screened intervals from 30 to 40 feet bgs, based on the depth and boring 
log of previously-installed monitoring well MW-5; 

 Develop the new monitoring wells per Ecology requirements;  
 Up to two soil samples will be collected from the borings associated with these two new monitoring 

wells (MW-6 and MW-7), but will only be analyzed if field screening results suggest the presence 
of soil impacts. 

 Collect groundwater samples from all monitoring wells (MW-1 through MW-6) and analyze for GRO 
using method NWTPH-Gx and for VOCs using EPA Method 8260.  

Refer to Figure 12 for proposed soil boring and monitoring well locations.  

4.3.1 Soil Sampling and Analysis 

At each boring location, soil samples will be collected using a 5-foot long by 2.25-inch diameter MacroCore 
sampler with a 5-foot-long acetate liner, advanced by the direct-push/hollow-stem auger drill rigs. The 
sampler will be driven into the subsurface to allow undisturbed soil to enter the open MacroCore barrel and 
be retrieved in 5-foot intervals within the soil-filled liners.  
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A lengthwise section of each acetate liner will be removed with a splitting tool to expose the soil. The soil 
column will be visually inspected for discoloration, monitored for odors, and classified in accordance with 
the Unified Soil Classification System (USCS). Select intervals will be placed in sealable plastic bags and field-
screened with a photoionization detector (PID) calibrated to isobutylene.  

Soil samples selected for laboratory analysis will be collected directly from the liners using a disposable 
plastic syringe and retained in one or more methanol-preserved volatile organics analysis (VOA) vial(s) in 
accordance with United States Environmental Protection Agency (EPA) Method 5035 sampling protocol. A 
sample will also be collected by transferring soil into one or more laboratory-supplied, four-ounce, wide-
mouth, unpreserved glass jars, which will be sealed with a threaded, Teflon-lined lid. The jars will be filled 
with soil to capacity to minimize headspace and reduce the potential for volatilization. The jars and VOA 
vials will be labeled for identification and stored in an iced cooler for transport under chain-of-custody 
protocol to the analytical laboratory. Selected soil samples will be analyzed for GRO by Ecology Method 
NWTPH-G and for VOCs by EPA Method 8260. 

4.4 Soil Gas Probe Installation Methodology 

Nested soil gas probes will be constructed within the borings to the terminal depth. New ¼-inch diameter 
Nylaflow tubing with an inert vapor implant at the terminal end will be inserted into the boring to the 
deepest desired sampling depth. Sand will be poured into the boring annulus to form an approximately 1-
foot thick sand pack around the vapor implant. Approximately 1 foot of dry, granular bentonite will be 
placed atop the sand pack and the boring annulus will be backfilled with hydrated bentonite to the next 
desired sampling depth where the soil gas probe will be similarly constructed. Upon installation of the 
shallowest probe, the remainder of the boring annulus will be backfilled with hydrated bentonite to 
approximately 6 inches bgs to form a seal. The outer casing will be retrieved from the boring as the soil gas 
probes are constructed. Each probe will be fitted with a valve on the sampling end of the tubing and labeled 
for identification. A 6-inch diameter, flush-mounted, traffic-rated vault will be installed at the ground surface 
within a concrete pad to house the soil gas probes.  Figure 13 depicts the construction of a typical soil gas 
probe. 

4.5 Soil Gas Sample Collection Methodology 

Soil gas samples will be collected from all existing Site soil gas probes no sooner than 48 hours after the 
new soil gas probe installation and in general accordance with the July 2015 DTSC and Los Angeles Regional 
Water Quality Control Board (LARWQCB) “Advisory – Active Soil Gas Investigations.”   

The soil gas samples will be analyzed for site-related VOCs in accordance with EPA Method 8260B by an 
on-site mobile laboratory certified by the State of California for analysis of soil gas samples. Samples will 
be collected using gas-tight glass syringes, which will allow the analytical results to be available within 
approximately 30 minutes after the samples are collected. 

The proposed sampling methodology for the soil gas samples is presented in the SAP from the Site 
Characterization Work Plan).  Sampling procedures include conducting a shut-in test and leak test, as well 
as monitoring the sample flow rate.  
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4.5.1 Leak Testing 

Three purge volumes will be purged from the probes prior to sample collection. According to the Advisory 
– Active Soil Gas Investigations, July 2015, a purge volume includes the following:   

• The internal volume of the tubing and probe tip;  

• The void space of the sand pack around the probe tip;  

• The void space of the dry bentonite in the annular space.  

Partner will document details of the leak test and purging in the field documents, including the purging and 
leak test start time and finish time and any adjustments made for a failed test.  

4.5.2 Shut-In Testing 

Partner will also perform a Shut-In Test Prior to purging or sampling in order to check for leaks in the above-
ground sampling system. Partner will assemble the above-ground valves, lines and fittings downstream 
from the top of the probe and will evacuate the system to a minimum measured vacuum of about 100 
inches of water using a purge pump. The test is conducted while the sampling canister, if used, is attached 
with its valve in the closed position. Partner will observe the vacuum gauge connected to the system with a 
“T”-fitting for at least one minute or longer. If there is any observable loss of vacuum, the fittings will be 
adjusted until the vacuum in the sample train does not noticeably dissipate. After a successful shut-in test, 
the sampling train will not be altered. The selected vacuum gauge will be calibrated and sensitive enough 
to indicate a water pressure change of 0.5 inches. Partner will document the start and finish time of the 
shut-in test and any adjustments made for a failed shut-in test in the field documentation. 

6.8.3 Sample Collection 

During sample collection Partner will: 

• Securely close the valve of the summa canister and the attached flow controller by screwing on a 
cap at the top of the flow controller with a wrench;  

• Conduct the first part of the leak detection test by tapping on the summa canister’s rim to see if 
there were any changes to the air pressure gauge attached on the flow controller while both summa canister 
and flow controller were closed; 

• After the first part of the leak detection test showed no changes in air pressure on the flow 
controller’s air pressure gauge, the same procedure will be conducted once more while the summa canister 
valve is turned open and the flow controller spout is still closed off with a cap; and 

• Once this final part of the leak detection test demonstrates no change in air pressure gauge 
readings from the indicated vacuum air pressure of the summa canister, then the canister is determined to 
have passed the leak detection test as administered, the valve will be closed and the canisters will be ready 
to receive the sample. 

4.6 Proposed Monitoring Well Construction 

At the proposed monitoring well locations, following potential soil sampling, monitoring wells will be 
constructed by installing 2-inch diameter screens and risers within the MacroCore barrels at each boring 
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location.  Each monitoring well will consist of a 10-foot long, 2-inch diameter, 0.010-inch slotted schedule 
40 polyvinyl chloride (PVC) well screen at the terminal end and blank PVC risers from the top of the screen 
interval to the ground surface. The well will be suspended approximately six inches above the boring 
terminal depth and the annulus will be backfilled from the bottom upwards as the MacroCore barrels are 
removed with sand to approximately 2 feet above the well screen, followed by a bentonite seal and cement-
bentonite grout.  A locking cap will be placed on the wellhead, which will be enclosed in an eight-inch 
diameter, flush-mounted, traffic-rated vault constructed within a concrete pad. Monitoring wells are 
anticipated to be installed to a depth 40 feet bgs. A typical well construction diagram is presented in Figure 
14 presents a typical monitoring well construction diagram. 

4.6.1 Monitoring Well Development 

Following well installation, but at least 72-hours after construction, the new monitoring wells will be 
developed by block-surging, bailing sediment and over-pumping the well casing.  Well development will 
cease once the extracted development water is visually observed to show signs of decreased turbidity 
and/or the well has been completely dewatered a total of three times. 

4.6.2 Wellhead Survey 

Partner will subcontract a State of Washington licensed surveyor to survey the top of casing (TOC) elevations 
and coordinates of the monitoring wells using State Plane Coordinates Grid, Washington North Zone, North 
American Datum 1983 (NAD83), with a vertical datum of North American Vertical Datum 1988 (NAVD88) to 
provide surveyed measuring-point elevations that will be used to assess the elevation of the water table in 
the monitoring wells. 

4.7 Quarterly Groundwater Sampling 

Quarterly groundwater monitoring at the Site will be performed in accordance with Ecology’s 
recommendations following the installation of these new monitoring wells to the well network. Quarterly 
groundwater monitoring activities will include gauging each well prior to sampling utilizing a water level 
meter.  Additionally, the depth of each well will be measured.  Groundwater will be sampled using the low-
flow purge method using a peristaltic pump.  Turbidity, pH, conductivity, dissolved oxygen, temperature, 
and salinity will be measured at three-minute intervals during purging using a Horiba YSI-556 meter.  
Samples will be collected using a new section of 3/8-inch diameter polyethylene tubing fed through a 
peristaltic pump and retained in hydrochloric acid-preserved VOA vials, unpreserved VOA vials, and one 
250 milliliter (ml) unpreserved polypropylene bottle.  The sample vials and bottles will be labeled for 
identification and stored in an iced cooler for transport to the analytical laboratory under chain-of-custody 
protocols. 

4.8 Indoor Air Quality Sampling 

To address the potential for VI concerns at the Site, Partner proposes to collect two indoor air samples plus 
one duplicate indoor air sample and two exterior ambient air samples using laboratory-provided Summa 
canisters. Two indoor air samples plus one duplicate will be collected from selected spaces within the Site 
building. Two exterior ambient air samples will be collected at upwind and downwind locations to be 
determined at the time of sample collection.   
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4.9 Investigation-Derived Waste 

Investigation-derived waste (IDW) will be stored in 55-gallon drums on-Site pending waste profiling and 
transportation off-Site for disposal at an appropriate waste handling facility upon acceptance of the waste.  
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5.0 REPORTING 

At the conclusion of the fieldwork, Partner will prepare a Data Gap Assessment Report for the Site. This 
report will be submitted to Ecology for review and to be used as a basis for a determination if the Site has 
been adequately characterized or if additional assessment and/or corrective actions will be required to 
address the Site environmental conditions. 
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6.0 SIGNATURES OF PARTICIPATING PROFESSIONALS 

Thank you for the opportunity to be of service. If you have any questions concerning this work plan, or if 
we can assist you in any other matter, please contact Mitchell Williams at (206) 947-6594. 

Sincerely,  

Partner Engineering and Science, Inc.  

          

        

Mitchell Williams, LG     Levi Langevin, LSRP 
Senior Project Manger     Technical Director 

Environmental Solutions Group 
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Table 1: Monitoring Well Details
Former Church of God in Christ Facility (COGIC)

U-Haul Facility No. 702080
9201 Pacific Avenue

Tacoma, Washington, 98444
Project Number: ES24-444964

July 2024

Well 
Identification

Casing Diameter 
(inches)

Casing 
Material

Well Depth
(feet bgs)

Screen
Length
(feet)

Screened Interval
(feet bgs)

Reference 
Elevation

(feet amsl)

MW-1 2 PVC 18 5 13-18 387.07

MW-2 2 PVC 18 5 13-18 386.99

MW-3 2 PVC 18 5 13-18 387.59

MW-4 2 PVC 19 5 14-19 386.46

MW-5 2 PVC 40 10 30-40 388.80

Notes:
N/A = Not applicable
bgs = below ground surface
TOC = top of well casing
amsl = above mean sea level
PVC (S40) = polyvinyl chloride (schedule 40)



Table 2: Groundwater Gauging Data
Former Church of God in Christ Facility (COGIC)

U-Haul Facility No. 702080
9201 Pacific Avenue

Tacoma, Washington, 98444
Project Number: ES24-444964

July 2024

W
el

l I
de

nt
if

ic
at

io
n

D
at

e 
Sa

m
pl

ed

Re
fe

re
nc

e 
El

ev
at

io
n 

(f
t a

m
sl

)

D
ep

th
 to

 
G

ro
un

dw
at

er
(f

t b
m

p)

G
ro

un
dw

at
er

 
El

ev
at

io
n

(f
t a

m
sl

)

MW-1 07/24/24 387.07 8.82 378.25
MW-2 07/24/24 386.99 11.32 375.67
MW-3 07/24/24 387.59 10.94 376.65
MW-4 07/24/24 386.46 14.00 372.46
MW-5 07/24/24 388.80 NS NS

Notes:
ft amsl = feet above mean sea level
ft bmp = Feet below surveyed measuring point on north side of 
polyvinyl chloride (PVC) well casing.  Wells were surveyed by previous 
consultant. 



Table 3: Groundwater GRO, DRO and RRO Analytical Results
Former Church of God in Christ Facility (COGIC)

U-Haul Facility No. 702080
9201 Pacific Avenue, Tacoma, Washington, 98444

Project Number: ES24-444964
       July 2024

EPA Method
Units

Sample
Identification

Date Sampled GRO DRO RRO
DRO/RRO 
Combined

12/29/2014 NA NA NA NA
3/12/2015 NA NA NA NA
2/8/2017 NA NA NA NA

9/12/2017 NA NA NA NA
12/5/2017 NA NA NA NA

12/22/2020 NA NA NA NA
3/24/2021 NA NA NA NA
7/24/2024 <100 185 J 176 J 361

12/29/2014 NA NA NA NA
3/12/2015 NA NA NA NA
2/8/2017 NA NA NA NA

9/12/2017 NA NA NA NA
12/5/2017 NA NA NA NA

12/22/2020 NA NA NA NA
3/24/2021 NA NA NA NA
7/24/2024 88.3 B,J <66.7 <83.3 <66.7
1/13/2015 NA NA NA NA
3/12/2015 NA NA NA NA
2/8/2017 NA NA NA NA

9/12/2017 NA NA NA NA
12/5/2017 NA NA NA NA

12/22/2020 NA NA NA NA
3/24/2021 NA NA NA NA
7/24/2024 <100 <66.7 <83.3 <66.7
2/25/2015 NA NA NA NA
3/12/2015 NA NA NA NA
2/8/2017 NA NA NA NA

9/12/2017 NA NA NA NA
12/5/2017 NA NA NA NA

12/22/2020 NA NA NA NA
3/24/2021 NA NA NA NA
7/24/2024 <100 <66.7 <83.3 <66.7
2/8/2017 NA NA NA NA

9/12/2017 NA NA NA NA
12/5/2017 NA NA NA NA

12/22/2020 NA NA NA NA
3/24/2021 NA NA NA NA
7/24/2024 NS NS NS NS

800* / 1,000** 500 500 500

* = GRO cleanup levels for GRO with no detectable benzene NA = not analyzed

** = GRO cleanup levels for GRO with benzene present

mg/L = micrograms per liter
MTCA Method A = groundwater cleanup levels based on protection of groundwater for noncarcinogenic 
effects during drinking water use (Washington State Department of Ecology [Ecology], Model Toxics Control 
< = not detected above indicated laboratory Method Detection Limit (MDL)

Bold values exceed laboratory MDLs

MTCA Cleanup Levels Method A Industrial 
Notes:

NWTPH = Northwest Total Petroleum Hydrocarbons

GRO = gasoline-range organics

DRO = diesel-range organics

RRO = residual range organics

GRO, DRO and RRO via NWTPH-Gx/Dx/Extended 
(µg/L)

MW-1

MW-2

MW-3

MW-4

MW-5



Table 4: Groundwater VOCs Analytical Results
Former Church of God in Christ Facility (COGIC)

U-Haul Facility No. 702080
9201 Pacific Avenue

Tacoma, Washington, 98444
Project Number: ES24-444964

July 2024
EPA Method

Method

Units Units

Sample
Identification

Date Sampled
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12/29/2014 <5.0 0.40 0.36 ND ND <0.20 ND <0.20 0.33 <0.20 0.29 0.26 ND <0.20 <1.0 <0.20 0.43 ND ND 1.55 ND
3/12/2015 NA --- ND ND ND ND ND ND --- --- --- ND ND --- --- --- ND ND ND --- ND
2/8/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 <1.00 <1.00 <1.00 ND
9/12/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 NA <1.00 <1.00 ND
12/5/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 NA <1.00 <1.00 ND

12/22/2020 <0.548 0.0230 J <0.101 0.0930 J <0.0110 <0.0166 <0.0230 <0.572 <0.0190 <0.0276 <0.0212 <0.0345 <0.0118 <0.0280 <0.0500 <0.0160 <0.0464 <0.0460 <0.0432 <0.191 ND
3/24/2021 <0.548 <0.0160 <0.101 0.0810 J <0.0110 <0.0166 <0.0230 <0.572 <0.0190 <0.0276 <0.0212 <0.0345 <0.0118 <0.0280 <0.0500 <0.0160 <0.0464 <0.0460 <0.0432 <0.191 ND
7/24/2024 <11.3 <0.0941 <0.125 <0.127 <0.149 <0.111 <0.100 <0.149 <0.0819 <0.126 <0.137 <0.105 <0.101 <0.300 <0.278 <0.190 <0.322 <0.104 <0.104 <0.174 ND

12/29/2014 <5.0 <0.20 <0.20 ND ND 0.24 ND 0.78 <0.20 39 <0.20 <0.20 ND 40 <1.0 11 <0.20 ND ND 0.72 ND
3/12/2015 NA --- ND ND ND ND ND ND --- --- --- ND ND --- --- --- ND ND ND --- ND
2/8/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 6.12 <1.00 <1.00 <1.00 30.1 <1.00 4.41 <1.00 <1.00 <1.00 <1.00 ND
9/12/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 47.2 <1.00 <1.00 <1.00 81.2 <1.00 18.9 <1.00 NA <1.00 <1.00 ND
12/5/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 14.4 <1.00 <1.00 <1.00 44.9 <1.00 8.14 <1.00 NA <1.00 <1.00 ND

12/22/2020 <0.548 0.0280 J <0.101 <0.0620 <0.0110 0.427 <0.0230 0.793 <0.0190 70.7 <0.0212 <0.0345 <0.0118 85.8 <0.0500 25.4 <0.0464 <0.0460 <0.0432 <0.191 ND
3/24/2021 <0.548 0.0260 J <0.101 <0.0620 <0.0110 0.305 0.0300 J 0.901 <0.0191 71.3 <0.0212 <0.0345 <0.0118 130 <0.0500 30.8 <0.0464 <0.0460 <0.0432 <0.191 ND
7/24/2024 <11.3 <0.0941 <0.125 <0.127 <0.149 <0.111 <0.100 0.866 J <0.0819 50.4 <0.137 <0.105 <0.101 116 <0.278 25.9 <0.322 <0.104 <0.104 <0.174 ND
1/13/2015 <5.0 <0.20 <0.20 ND ND <0.20 ND <0.20 <0.20 <0.20 <0.20 <0.20 ND <0.20 <1.0 ND <0.20 ND ND <0.040 ND
3/12/2015 NA --- ND ND ND ND ND ND --- --- --- ND ND --- --- --- ND ND ND --- ND
2/8/2017 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 <1.00 <1.00 <1.00 ND
9/12/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 NA <1.00 <1.00 ND
12/5/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 NA <1.00 <1.00 ND

12/22/2020 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
3/24/2021 1.08 <0.0160 <0.101 <0.0620 0.0420 J <0.0166 <0.0230 <0.572 <0.0190 0.0720 J <0.0212 <0.0345 <0.0118 0.303 <0.0500 0.047 <0.0464 <0.0460 <0.0432 <0.191 ND
7/24/2024 <11.3 <0.0941 <0.125 <0.127 <0.149 <0.111 <0.100 <0.149 <0.0819 <0.126 <0.137 <0.105 <0.101 <0.300 <0.278 <0.190 <0.322 <0.104 <0.104 <0.174 ND
2/25/2015 <5.0 <0.20 <0.20 ND ND <0.20 ND <0.20 <0.20 0.21 <0.20 <0.20 ND 1.1 --- <0.20 <0.20 ND ND <0.040 ND
3/12/2015 ND --- ND ND ND ND ND ND --- --- --- ND ND --- --- --- ND ND ND --- ND
2/8/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 <1.00 <1.00 <1.00 ND
9/12/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 1.63 <1.00 <0.500 <1.00 NA <1.00 <1.00 ND
12/5/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 NA <1.00 <1.00 ND

12/22/2020 <0.548 14.1 <0.101 <0.0620 <0.0110 <0.0166 <0.0230 <0.572 <0.0190 0.388 0.373 <0.0345 0.0270 J 1.51 54.6 0.206 0.368 1.08 0.698 37.4 ND
3/24/2021 1.06 <0.0160 <0.101 <0.0620 <0.0110 0.770 J <0.0230 <0.572 <0.0190 0.253 <0.0212 <0.0345 <0.0118 0.970 <0.0500 0.120 <0.0464 <0.0460 <0.0432 <0.191 ND
7/24/2024 <11.3 <0.0941 <0.125 <0.127 <0.149 <0.111 <0.100 <0.149 <0.0819 0.195 J <0.137 <0.105 <0.101 1.03 <0.278 <0.190 <0.322 <0.104 <0.104 <0.174 ND
2/8/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 <1.00 <1.00 <1.00 ND
9/12/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 ND <1.00 <1.00 ND
12/5/2017 NA <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <1.00 <0.500 <1.00 NA <1.00 <1.00 ND

12/22/2020 <0.548 <0.0160 <0.101 <0.0620 <0.0110 <0.0166 <0.0230 <0.572 <0.0190 <0.0276 <0.0212 <0.0345 <0.0118 <0.0280 0.0650 J <0.0160 <0.0464 <0.0460 <0.0432 <0.191 ND
3/24/2021 <0.548 <0.0160 <0.101 <0.0620 <0.0110 <0.0166 <0.0230 <0.572 <0.0190 <0.0276 <0.0212 <0.0345 <0.0118 0.0900 J <0.0500 <0.0160 <0.0464 <0.0460 <0.0432 <0.191 ND
7/24/2024 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

NE 5 NE NE 200 NE NE NE 5 NE 700 NE 20 5 1,000 5 NE NE NE 1,000 Varies

NE 0.8 NE NE NE 1.4 7.7 160 0.48 NE NE NE 24 21 NE 0.54 NE NE NE NE Varies

7,200 32 800 800 16000 80 1600 NE 48 16 800 NE NE 48 640 4 800 800 800 1,600 Varies
7,200 5 NE NE 200 80 NE 100 5 70 700 NE NE 5 1000 5 NE NE NE 10,000 Varies

BTEX = Benzene, toluene, ethylbenzene and xylenes Bold values exceed laboratory MDLs

EPA = United States Environmental Protection Agency J = the identification of the analyte is acceptable; the reported value is an estimate

mg/L = micrograms per liter NE = a cleanup level has not been established NA = not analyzed

MTBE = methyl tert-butyl ether

MTCA Method B = Groundwater cleanup level for direct contact (Ecology, MTCA, CLARC, February 2021)

VOCs via EPA method 8260D

(µg/L)

MTCA Method B Noncancer

< = not detected above indicated laboratory Method Detection Limit (MDL)

MW-1

MW-2

MW-3

MTCA Method A = groundwater cleanup levels based on protection of groundwater for noncarcinogenic effects during drinking water use (Washington State Department of Ecology [Ecology], Model Toxics Control Act [MTCA], Cleanup Levels and Risk Calculation 
[CLARC], February 2021)

MTCA Method A ULU
MTCA Method B Cancer

Groundwater MCL
Notes:

MW-4

MW-5
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APPENDIX B:  Subsurface Utility Maps 





Water Lines and Associated Meter Layout 
(as provided by Tacoma Water, 2016)

Water Meters 
(decommissioned Fall 2016)
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