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U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

September 2004 September 2004 ––MDEQ MDEQ 
requested U.S. EPA requested U.S. EPA 
assistance to evaluate assistance to evaluate 
source area identified source area identified 
under GTOS building.under GTOS building.



U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

October 2004 through February 2005 October 2004 through February 2005 --
U.S. EPAU.S. EPA’’s Environmental Response Team s Environmental Response Team 
(ERT) prepares for indoor air and soil gas (ERT) prepares for indoor air and soil gas 
survey at former GTOS building.survey at former GTOS building.



U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

March 2005 March 2005 –– ERT ERT 
conducts indoor air conducts indoor air 
and soil gas survey and soil gas survey 
beneath former GTOS beneath former GTOS 
building including:building including:

real time monitoring real time monitoring 
using the Trace using the Trace 
Atmospheric Gas Atmospheric Gas 
Analyzer (TAGA) busAnalyzer (TAGA) bus
air sample collection air sample collection 
using Tedlar bags and using Tedlar bags and 
Summa Canisters.Summa Canisters.









U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

Survey Results Survey Results 
Contaminants detected in indoor air and soil Contaminants detected in indoor air and soil 
gas beneath GTOS building slab.gas beneath GTOS building slab.
Michigan Department of Community Health Michigan Department of Community Health 
(MDCH) and the Agency for Toxic Substances (MDCH) and the Agency for Toxic Substances 
and Disease Registry (ATSDR) develop health and Disease Registry (ATSDR) develop health 
based screening levels for indoor air and sub based screening levels for indoor air and sub 
slab soil gas for Norris School inhabitants. slab soil gas for Norris School inhabitants. 



GTOS Building Air Sampling Locations



U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

March 2005 March 2005 –– ERT conducted indoor air ERT conducted indoor air 
and sub slab soil gas survey at Norris and sub slab soil gas survey at Norris 
Elementary School.Elementary School.



Norris School Indoor Air Sampling Locations



Norris School Sub-Slab Soil Gas Sampling Locations



Tedlar Bag Sampler



Summa Canister Sampler



Soil Gas Concentration Isocontours



Indoor Air Sampling at Indoor Air Sampling at 
Norris Elementary SchoolNorris Elementary School



Screening LevelsScreening Levels

MDEQ draft acceptable indoor air MDEQ draft acceptable indoor air 
concentrations (AIAC)concentrations (AIAC)
Protective for children and adults who will Protective for children and adults who will 
occupy a building:occupy a building:

24 hours per day24 hours per day
350 days per year350 days per year
for 30 yearsfor 30 years



Immediate Action LevelsImmediate Action Levels

ATSDR Intermediate Environmental Media ATSDR Intermediate Environmental Media 
Evaluation GuidesEvaluation Guides (EMEGs) (EMEGs) 

Protective for children and adults who will Protective for children and adults who will 
occupy a building for up to one year.occupy a building for up to one year.



Decision MatrixDecision Matrix
Indoor Air LevelIndoor Air Level ConclusionConclusion

Less than Less than 
screening levelscreening level

no riskno risk

Between Between 
screening level screening level 
and immediate and immediate 
action levelaction level

more monitoring more monitoring 
and protective and protective 
measures within a measures within a 
few monthsfew months

Above immediate Above immediate 
action levelaction level

relocate children relocate children 
and staffand staff



Indoor Air Concentrations of VOCs at the Indoor Air Concentrations of VOCs at the 
Norris Elementary School (March 2005)Norris Elementary School (March 2005)

Screening Screening 
LevelLevel

Action Action 
LevelLevel

Grab Grab 
SamplesSamples

2424--Hour Hour 
SamplesSamples

PCEPCE 6.26.2 4040 NDND--1.11.1 NDND--0.740.74

TCETCE 2.62.6 100100 NDND--0.660.66 NDND--0.300.30

1,11,1--DCEDCE 0.120.12 2020 NDND NDND

ciscis--1,21,2--DCEDCE 9.19.1 200200 NDND NDND

transtrans--1,21,2--
DCEDCE

18.418.4 200200 NDND NDND

Vinyl Vinyl 
ChlorideChloride

2.22.2 3030 NDND NDND

ND = not detected. All values in parts per billion by volume.



SubSub--Slab Concentrations of VOCs at the Slab Concentrations of VOCs at the 
Norris Elementary School (March 2005)Norris Elementary School (March 2005)

SubSub--Slab Slab 
Screening Screening 

LevelLevel

Grab Grab 
SamplesSamples

2424--Hour Hour 
SamplesSamples

PCEPCE 6262 NDND--400400 NDND--400400

TCETCE 2626 NDND--160160 NDND--190190

1,11,1--DCEDCE 1.21.2 NDND NDND

ciscis--1,21,2--DCEDCE 9191 NDND--5.35.3 NDND--5.65.6

transtrans--1,21,2--DCEDCE 184184 NDND--1.71.7 NDND--1.61.6

Vinyl ChlorideVinyl Chloride 2222 NDND NDND

ND = not detected. All values in parts per billion by volume.



ATSDR/MDCH ATSDR/MDCH 
Conclusions & RecommendationsConclusions & Recommendations

VOCVOC’’s in the air inside the school do s in the air inside the school do notnot exceed exceed 
screening levels.screening levels.

Conduct additional monitoring.Conduct additional monitoring.

VOCs in soil gas under the school VOCs in soil gas under the school dodo exceed 10x exceed 10x 
the screening levels.the screening levels.

Prevent VOCs from reaching the school.Prevent VOCs from reaching the school.



Public Information DocumentsPublic Information Documents

U.S. EPA Fact Sheet summarizing results U.S. EPA Fact Sheet summarizing results 
of Norris School survey.of Norris School survey.

MDCH & ATSDR Health ConsultationMDCH & ATSDR Health Consultation
Public comments are welcome Public comments are welcome 
Comment period ends September 19, 2005.Comment period ends September 19, 2005.



U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

July 2005 July 2005 -- ERT conducted second round ERT conducted second round 
of indoor air and soil gas survey at the of indoor air and soil gas survey at the 
Norris School. Preliminary results showed: Norris School. Preliminary results showed: 

no indoor air concentrations exceeding action no indoor air concentrations exceeding action 
levels.  levels.  
Sub slab soil gas detections exceeding Sub slab soil gas detections exceeding 
screening levels.screening levels.
Final sample analyses are pending.Final sample analyses are pending.



U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

Planning and design of engineering Planning and design of engineering 
controls for Norris School:controls for Norris School:

Soil Vapor Extraction (SVE) system around Soil Vapor Extraction (SVE) system around 
and under school building.and under school building.
SVE Pilot Test conducted on site in August SVE Pilot Test conducted on site in August 
2005 to assist in final system design2005 to assist in final system design



U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

SVE system Final DesignSVE system Final Design
series of vertical wells and one horizontal series of vertical wells and one horizontal 
extraction well. extraction well. 
Continuously collect sub slab vapors and treat Continuously collect sub slab vapors and treat 
at treatment shedat treatment shed
telemetry system to notify operator of system telemetry system to notify operator of system 
problem/shutdownproblem/shutdown







U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

SVE System Installation ScheduleSVE System Installation Schedule
Construction planning Construction planning –– 3 weeks3 weeks
SVE Well installation SVE Well installation –– 1 to 2 weeks1 to 2 weeks
trenching and system construction trenching and system construction –– 2 to 3 2 to 3 
weeksweeks
System Startup/Shakedown System Startup/Shakedown –– 2 to 3 weeks 2 to 3 weeks 
following completion of constructionfollowing completion of construction
System Operation and Maintenance System Operation and Maintenance --
continuouscontinuous



U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

SVE Pilot Test SVE Pilot Test 
conducted on conducted on 
site in August site in August 
2005 to assist in 2005 to assist in 
final system final system 
designdesign



U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

Source Area and Groundwater Source Area and Groundwater 
Investigation ActivitiesInvestigation Activities

Characterization of source area Characterization of source area 
contamination.contamination.
Further characterization of groundwater Further characterization of groundwater 
contamination downgradient of source.contamination downgradient of source.



U.S. EPA ACTIVITIES SINCE U.S. EPA ACTIVITIES SINCE 
SEPTEMBER 2004SEPTEMBER 2004

Investigation objectives:Investigation objectives:
source area characterization;source area characterization;
horizontal and vertical extent of groundwater horizontal and vertical extent of groundwater 
contamination;contamination;
Evaluate migration pathways and receptors; andEvaluate migration pathways and receptors; and
Prepare Report including recommendations for Prepare Report including recommendations for 

potential removal and/or remedial action alternatives.potential removal and/or remedial action alternatives.



SITE INVESTIGATION PROGRESS SITE INVESTIGATION PROGRESS 
TO DATETO DATE

Source area investigation using Membrane Source area investigation using Membrane 
Interface Probe (MIP) field screening Interface Probe (MIP) field screening 
technology technology –– June/July 2005.June/July 2005.



Approximate Extent of Soil Impact

SITE INVESTIGATION PROGRESS SITE INVESTIGATION PROGRESS 
TO DATETO DATE



Approximate Extent of Groundwater Impact



SITE INVESTIGATION PROGRESS SITE INVESTIGATION PROGRESS 
TO DATETO DATE

Groundwater contamination delineation Groundwater contamination delineation --
ongoing.ongoing.
Investigation area from the former GTOS Investigation area from the former GTOS 
building east to the west arm of Grand building east to the west arm of Grand 
Traverse Bay.Traverse Bay.



Approximate Extent of Groundwater Contamination Plume



SITE INVESTIGATION PROGRESS SITE INVESTIGATION PROGRESS 
TO DATETO DATE

Remaining activitiesRemaining activities
Installation and sampling of permanent Installation and sampling of permanent 
monitoring wells.monitoring wells.
Cedar Creek surface water sampling.Cedar Creek surface water sampling.
Site Surveying.Site Surveying.
Data evaluation/report preparation.Data evaluation/report preparation.



SITE INVESTIGATION PROGRESS SITE INVESTIGATION PROGRESS 
TO DATETO DATE

Recent extension of Public drinking water Recent extension of Public drinking water 
main.main.
Status of residential and commercial Status of residential and commercial 
properties properties downgradientdowngradient of the site that of the site that 
have drinking and/or irrigation wells.  have drinking and/or irrigation wells.  





PLANNED ACTIVITIES IN MONTHS PLANNED ACTIVITIES IN MONTHS 
AHEAD AND LONG TERMAHEAD AND LONG TERM

Complete Site Investigation field activities  Complete Site Investigation field activities  
-- 6 to 8 weeks6 to 8 weeks
Reporting/Recommendations Reporting/Recommendations –– 3 to 4 3 to 4 
months months 
O&M of Engineering Controls O&M of Engineering Controls –– ongoing ongoing 
Continued monitoring of indoor air and Continued monitoring of indoor air and 
sub slab soil gas at Norris Schoolsub slab soil gas at Norris School



Questions???Questions???
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