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1. PCE discovered in groundwater during 1993 investigation of a 

service station

2. Phase I investigation in 1997

• Bounded plume between Noble and Cowles Streets with two 

dry cleaner facilities as primary concerns

3. Phase II investigation in 1998

• Identification of two plumes

• Delineated downgradient extent of plumes

• Concern about public supply wells

4. Phase III in 1999

• Sampling of sewer lines and confirmation of a secondary 

source

• Source area delineation at Good News and near Coin King

• Private water well search

Site Discovery and Investigations



Gaffney Road, Fairbanks, AK

PCE Contamination

Former Dry Cleaners

• Eastern Sources

– Coin King  ~1959-2015

– ADKO Cleaners  ~ 1952-

2002

• Western Sources

– Royal Masters 

Laundrette ~ 1963-

1980’s

– Sewer line transport

7/27/20222 U.S. Environmental Protection Agency



Monitoring 
and Limited 
Investigation

• Groundwater monitoring 2000-2004

• Trend analysis

• MNA parameters 

• Initial vapor intrusion investigation

• Indoor air sampling of Magoffin Law Firm in 2003

• Source area investigation behind Good News in 2004 
caused breach in sewer line.

• Removal of 9 yd3 of PCE-impacted soil
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Intensive 
Characterization

• VI investigations at 3 buildings in 2006

• Source characterization of west side in 2007

• 70 test borings for soil and groundwater 
delineation 

• VI investigations at six other buildings

• Source characterization of east side in 2008 and 
2009

• 46 test borings for soil and groundwater 
delineation including 10 in Airport Way

• VI investigation at fourplex (no Coin King)
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Remediation 
and LTM

• Gaffney Road East/West division officially made in 2010

• Both sites have individual RCRA ID and SQG status 

• Well search re-conducted in 2011

• Aerial imagery database
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Gaffney EAST 

& WEST

• 1993 - PCE Discovery in Groundwater

• Late 1990’s – Groundwater 
Investigations

• 2003–6 Initial VI Investigations

• 2007 – Source Investigation West:  Soil, 
Groundwater  & VI Evaluations

• 2008-9 – Source Investigation East: Soil, 
Groundwater  & VI Evaluations

• 2010 – East/West

U.S. Environmental Protection Agency 7/27/2022
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Gaffney WEST 
Source Area

• 2012 EPA Preliminary Assessment

• 2014 EPA Site Inspection 

• Source area confirmed

• Ongoing GW/Soil Gas monitoring

7/27/2022 U.S. Environmental Protection Agency 7



Gaffney WEST 
Source Area

• 2010 Remedial SVE/SSD System 
installed in Source area

• (former dry cleaner, now an occupied 
commercial STRUCTURE)

• 2018 Modified to SSD-radon fan

• Ongoing Operation & GW/Soil Gas 
monitoring

• Sewer line transport

U.S. Environmental Protection Agency 7/27/2022 8
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–Main human health risk is potential exposure to TCE 

from VI

–LTM of groundwater and VI at a minimum of three years

–Spotty monitoring network (limited shallow wells and no 

soil gas VMPs) in the mid-plume for TCE

Gaffney WEST Source Area



Gaffney East 
(LTM)

• Vapor Intrusion

• Investigated 6 buildings to date

• Groundwater

• 17 monitoring wells

• Significantly more PCE degradation than 
Gaffney West

• Vertical confirmation of plume

• CSIA for source differentiation and cDCE 
degradation 

• EPA investigation of Coin King in 2013
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State-Led 
Characterization & 
LTM

• ~ $4+ Million

• Settlement Agreement with RP’s  -
WEST

• Pending SOA ROW Acquisition – EAST

• Ongoing Oversight, Monitoring, and 
Outreach
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• 8 Building Selected

A. Real Estate (1,500,W)

B. Church (4,000,W)

C. Café (4,800, E)

D. Alterations Shop (4,000, E)

F. Fire Station (12,000, 

Covid)

G. Insurance Office (1500,W)

H. City Hall (17,000; Covid, 

Low Radon)

Gaffney Road Site, Present 

– EPA ORD Large Building VI Research



Objectives

1.       To characterize VI in large buildings and study controlling 

factors (e.g., radon, differential pressure, temperature changes)

2. To compare the controlling factors of a large building with that 

of a nearby residence (if possible)

3. To study the indicators, tracers, and surrogates, such as radon 

and pressure differential that may provide us a better 

understanding of the timing of sampling

4. To study the viability of surrogate depth sampling to find a 

constant relationship between exterior VOC concentrations at 

depths above the groundwater table and VOC concentrations 

in the subslab.
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Gaffney Road Site, Present 

– EPA ORD Large Building VI Research



Gaffney Road Site, Present – (Cont.)
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• Weekly VOC and Continuous Radon 

Sampling, December 2020 – March 

2022

–Indoor Air, Subslab, Outdoor Air

• Two locations with Continuous VOC

–Church (8/21 – Present)

–Insurance Office (9/21 – Present)

• Two intensive sampling studies (Twice 

Daily for 8 days)

–August 2021 (Warm)

–January 2022 (Cold)

• Continuous differential pressure

http://radonftlab.com/radon-

sensor-product/rd200/

RadonEye

Indoor/outdoor radon 

data collected every 

hour

https://durridge.com/products

/rad7-radon-detector/

RAD7

Subslab radon 

data collected 

monthly
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Indoor air and soil gas target levels published by the Alaska 

Department of Environmental Conservation (ADEC), 

from Ahtna (2018) 

Gaffney Road Site, Targets – (Cont.)



Café (near source)
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Summary of Current Data (2020-2021)

Business Time Period

No. of 

Sampling 

Events

No. of Events 

per Season

Types and Number of 

Samples

Max PCE 

Concentration 

(µg/m3)

Median PCE 

Concentration 

(µg/m3)

Max TCE 

Concentration 

(µg/m3)

Median TCE 

Concentration 

(µg/m3)

Winter: 2 Sub-slab: 14 17,000 970 85 9.45

Spring: 1 Indoor: 8 41 18.5 0.61 0.53

Summer: 2 Long-term Passive: 2 11 10.05 0.16 0.135

Fall: 2 Crawl Space: 0 -- -- -- --

Exterior Soil Gas: 2 1,600 1,055 64 ND (32)

Café 2009 - 2014 7

Historical Sampling Data

Type # 

Samples

Max PCE 

(µg/m3)

Mean 

PCE 

(µg/m3)

Max TCE 

(µg/m3)

Mean 

TCE 

(µg/m3)

Subslab 98 11,000 1930 1100 161

Indoor 50 33 12 0.95 0.19

Key Point:  Good agreement to previous work 

which included 7 rounds of sampling.
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Café (near source)

Indoor Temporal Variability



Café (near source) VOC and Radon over Time
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Café (near source) Subslab

Temporal Variability
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Gaffney Insurance Office 

(Residential Style Construction)
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Business Time Period

No. of 

Sampling 

Events

No. of Events 

per Season

Types and Number of 

Samples

Max PCE 

Concentration 

(µg/m3)

Median PCE 

Concentration 

(µg/m3)

Max TCE 

Concentration 

(µg/m3)

Median TCE 

Concentration 

(µg/m3)

Winter: 3 Sub-slab: 18 19,000 7,300 860 335

Spring: 2 Indoor: 11 4.3 1.7 0.19 ND (0.18)

Summer: 1 Long-term Passive: 0 -- -- -- --

Fall: 3 Crawl Space: 0 -- -- -- --

Exterior Soil Gas: 2 5,900 5,150 400 355

Insurance 

Office
2008-2011 9

Historical Sampling

Summary of Current Lab Data

Type # of 

samples

Max PCE 

(µg/m3)

Mean 

PCE 

(µg/m3)

Max TCE 

(µg/m3)

Mean 

TCE 

(µg/m3)

Subslab 100 1400 560 980 120

Indoor 96 26 7 0.74 0.18

Key Point:  subslab is weaker then previous, but indoor higher…. 

previously 9 rounds of sampling… exact locations may differ



Passive VOC and Active Subslab Insurance Office
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GC PCE Indoor and Subslab Insurance Office
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Gaffney Church
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Historical Sampling

Summary of Current (2020-2021) – Lab data

Business Time Period

No. of 

Sampling 

Events

No. of Events 

per Season

Types and Number of 

Samples

Max PCE 

Concentration 

(µg/m3)

Median PCE 

Concentration 

(µg/m3)

Max TCE 

Concentration 

(µg/m3)

Median TCE 

Concentration 

(µg/m3)

Winter: 0 Sub-slab: 3 1,700 34 ND (2.6) ND (2.6)

Spring: 0 Indoor: 1 0.68 0.68 ND (0.14) ND (0.14)

Summer: 1 Long-term Passive: 0 -- -- -- --

Fall: 0 Crawl Space: 0 -- -- -- --

Exterior Soil Gas: 0 -- -- -- --

12007Northern Church

Type # of 

samples

Max PCE 

(µg/m3)

Mean 

PCE 

(µg/m3)

Max TCE 

(µg/m3)

Mean 

TCE 

(µg/m3)

Subslab 136 4,100 341 1400 116

Indoor 113 45 15 4.6 1.2

Key Point:  Only one round previous – new indoor 

concentrations much higher.



Continuous High Temporal 

Resolution Data in Church

24 Key point: Substantial Temporal variability,  Good visual 

agreement Radon to PCE



PCE Church Indoor and SS
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Indoor and Multi-depth Soil 

Gas At Church
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Indoor

2’ bgs

4.5’ bgs

7’ bgs

9.5’ bgs



Indoor air and Soil 

Temperature at Church
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Indoor

2’ bgs

4.5’ bgs

7’ bgs

9.5’ bgs
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• Journal Articles in Preparation

–Pulsed Vapor Intrusion During Summer and Winter 

Intensive Sampling Events

–Seasonal and Spatial Variability of Indoor Radon and 

VOC Concentrations Due to Vapor Intrusion

Gaffney 2020 – Large Building 

Research (Cont.)
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• As the ITS approach for determining when to sample has 

advanced, the need to expand to the community scale, 

instead of the select individual homes and buildings, has 

been identified. 

• Quickly identify: 

(a) homes and buildings ‘at risk’ for VI; 

(b) contaminants of concern for VI in the soil gas, and;

(c) have ‘baseline’ measurements showing elevated soil 

gas intrusion into indoor air (radon). 

• Community involvement and community 

scientists/occupants need to be an active part of the process.

30

'Soil Gas Safe Community’  Project



• Community members ‘at risk’ for VI should have:

a) easy access to participate and collaborate with the remedial 

program decision makers as an equal participant (along 

with their expert consultants),

b) bring their own building-specific evidence of soil gas 

intrusion (SGI), and

c) be a part of the risk management decision making for their 

residence or building.

•

31

'Soil Gas Safe Community’  Project



Soil Gas Safe Communities

Project Objectives
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1

Collect and analyze 

the breadth of 

information needed 

to establish a SGS 

Community 

designation.

2
Examine the 

protectiveness of 

the ITS 

methodology and 

approach as 

compared to the 

“traditional” 

exposure 

assessment 

process. 

3

Conduct a pilot 

study at a 

community willing 

and interested in 

being designated a 

SGSC. 



SGS Communities Project Phases and 

Timeline

Phase 1: Development for SGS Community Designation

• Develop SGSC 
designation criteria 

• Draft factsheet and FAQs

• Initial assessment of 
criteria from ITS method

• Select & recruit community

• Develop QAPP 

• Complete initial screening 
to inform Phase 2 field 
testing

Phase 2: Field Testing for ITS Method Development

• Engage with & recruit 
community buildings 

• Conduct field testing to 
determine effectiveness of 
ITS methods (over 3 
seasons)

• Reflect on lessons learned 
to fine-tune ITS method & 
community engagement 
approaches for Phase 3

Phase 3: Community Pilot 
Study

• Select community & recruit 
pilot community members

• Train community members

• Community collects data 
(over 3 seasons)

• Engage with community

• Evaluate ITS effectiveness

May – Dec. 2022 Jul. 2022– Nov. 2024 Nov. 2023– Jun. 2025
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Dates are subject to change. Phases will overlap to allow for completion of sample analyses, database management, assessments, and community 

engagement.



Expert 

Working 

Group 

Objectives
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Develop SGS Community 
designation and recruitment criteria

Assist with scoping long-term vision 
for the SGS Community designation

Provide input on community selection

Provide review comments on draft 
fact sheet



Gaffney Site Future?
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• An example of a potential community for the “Soil Gas 

Safe Community” project. 

–(1) Commercial and residential buildings over the 

same shallow groundwater VOC plume, 

–(2) accessible 24/7, 

–(3) in a climatic zone different from Indianapolis and 

Layton, Utah, 



Notice

• Although this work was reviewed by EPA and 

approved for publication, it may not necessarily reflect 

official Agency policy. Mention of trade names and 

commercial products does not constitute endorsement 

or recommendation for use.
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Questions?
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