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1.0 PURPOSE   
 

The primary purpose of this vapor intrusion screening assessment is to collect reliable 

soil vapor analytical data to supplement existing groundwater analytical data and 

determine whether or not the vapor intrusion pathway poses an unacceptable risk to 

human health.   This evaluation is critical toward addressing the vapor intrusion pathway 

and satisfying the Environmental Indicator goal of reducing or controlling the risk to 

human health, if any, at the Harley-Davidson York, Pennsylvania facility by 2005.  

 

2.0 BACKGROUND AND PRELIMINARY SCREENING ASSESSMENT  
 
At the Harley-Davidson York facility, elevated concentrations of volatile organic 

constituents (VOCs) have been detected in samples of groundwater collected from 

monitoring wells.  The migration and volatilization of the VOCs in groundwater and the 

potential exposure pathway via vapor intrusion is a human health environmental 

indicator that needs to be further evaluated to determine if vapors exist in excess of risk 

based levels.  Residential dwellings exist along the northeastern and southeastern 

Harley-Davidson property boundaries.  Additionally, there are a limited number of on-site 

building areas that are generally used for administrative or other purposes where there is 

the potential for non-occupational exposures that would not necessarily be addressed by 

the Occupational Safety and Health Administration (OSHA).  These on-site buildings 

include: Building No. 1. (Administration Office), Building No. 7 (Medical/ Security), 

Building No. 8 (Cafeteria), Building No. 11 (Office/Storage), Building No. 13 (Computer 

Building), and Building No. 45 (Test Lab/MC Audit/Maintenance Trades). The general 

locations of these areas that will be further investigated to evaluate the potential vapor 

intrusion exposure pathway are shown on the aerial photograph taken in May 2002 and 

provided on Figure 1.    
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As initial steps in the evaluation and assessment of the vapor intrusion pathway, Langan 

completed a preliminary screening assessment following the USEPA Draft Guidance for 

Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater and Soils 

(November 2002).  This Draft subsurface vapor intrusion guidance involves a three-tier 

methodical screening process that is conservative and can be used to determine 

whether there is a potential for an unacceptable risk.  In preparing this workplan the 

three-tier screening evaluation was performed for one of the proposed areas of 

investigation but the screening evaluation will be completed for all proposed areas as 

part of implementing this workplan.  

 

Given the rapidly evolving science concerning vapor intrusion, this screening 

assessment is preliminary and has been based on general assumptions and the existing 

groundwater data for wells sited near the northeastern and southeastern property 

boundaries and the identified non-occupational areas of the facility.  Some key facts 

and/or assumptions are: 
 

• There are no known impacts of VOCsto unsaturated soils in the vicinity of the 

northeastern and southeastern property boundaries and/or areas located further 

north or south beyond the limits of the property.   
 

• Only potential exposure scenarios were considered and it is conservatively 

assumed, though not confirmed, that the concentrations of volatile constituents in 

samples of groundwater from wells within the immediate vicinity of each area are 

representative of the groundwater concentrations beneath the buildings and 

residential dwellings of interest.   
 

• The depth to groundwater beneath these areas of investigation is generally 20 to 

35 feet below ground surface.  
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2.1 Tier 1 Preliminary Screening Assessment 
 

To illustrate the draft vapor intrusion screening process, we have prepared the 

following description of the tiered screening evaluation conducted for the 

southeast property boundary area (SPBA).  At the Tier 1 screening level, Langan 

identified the following constituents present in on-site groundwater at the SPBA 

that are listed in Table 1 of the USEPA draft vapor intrusion guidance: 
 

• Bromoform 

• 1,2-Dichloroethene  

• Chloroform 

• Chloromethane 

• Tetrachloroethene (PCE) 

• Trichloroethene (TCE) 

 

As defined in the USEPA draft vapor intrusion guidance, these constituents are 

sufficiently volatile and potentially toxic to pose a threat to human health via the 

vapor intrusion pathway.  Given the presence of these volatile constituents in 

groundwater and the location of inhabited buildings immediately off-site and 

downgradient of the SPBA, the assessment proceeded to the Tier 2 screening 

level.   

 

2.2 Tier 2 Preliminary Screening Assessment 
 

The Tier 2 screening step involves comparing measured concentrations (in this 

case in on site groundwater) to the recommended “generic criteria”.  As a first 

pass conservative screening, groundwater target constituent criteria 

corresponding to a risk level of 10-6 were used.  The concentrations detected in 

monitoring wells near the SPBA during three recent sampling episodes were then 

also compared to the least stringent (10-4 risk level) target screening 

concentrations.  The results of this screening comparison are summarized below. 
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Volatile Organic 

Compound in 

Groundwater 

Range of 

Concentration

s (ug/L) 

USEPA Draft Vapor Intrusion Screening Levels 

for Groundwater 

  Generic 50 x Generic  (1) 

  R=1x10-6 R=1x10-4 R=1x10-6 R=1x10-4 

Bromoform 1.1 0.0083 0.83 0.415 41.5 

Chloroform 0.2 - 3 80 80 4000 4000 

Chloromethane 0.5 – 1 6.7 250 335 12,500 

1,2-Dichloroethene* 1.3 –137 210 210 10,500 10,500 

Tetrachloroethene 1 – 424 5 110 250 5,500 

Trichloroethene 1 - 1420 5 5.3 250 265 

 

Notes: 
The compounds presented here are those compounds detected in groundwater at the SPBA that 

are listed in Table 1 of the Guidance as sufficiently volatile and toxic. 

All concentration/levels are listed in micrograms per liter (ug/l) equivalent to parts per billion (ppb). 

*The range of concentrations is for 1,2-Dichloroethene which does not differentiate individual 

concentrations for the cis-1,2-Dichloroethene and trans-1,2-Dichloroethene chemical isomers; 

screening levels are for the cis-1, 2-Dichloroethene chemical isomer. 

(1) A site-specific evaluation is recommended by the guidance if observed concentrations are 

greater than 50 times the generic criteria. 

R = risk factor 

 

Bromoform, PCE, and TCE were detected in groundwater at the southeast 

perimeter at concentrations greater than the generic criteria and the 50 times the 

generic target concentration at the 1x10-6 risk level.  TCE was also detected in 

groundwater at the SPBA at concentrations greater than 50 times the generic 

target concentration at the 10-4  risk level.   

 

Based on a similar precursory screening assessment using the available 

groundwater analytical data for monitoring wells in the vicinity of the Northeast 
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Property Boundary Area (NPBA) and the targeted on-site buildings, similar 

constituents have been detected in groundwater at concentrations that exceed 

the conservative generic target concentrations in these areas.  The complete 

vapor intrusion screening assessment for each area of investigation will be 

presented in the final vapor intrusion screening assessment report.  In lieu of any 

soil-gas data that is representative of conditions that may exist near the building 

foundations, the conservative Tier 2 screening assessment warrants a more site-

specific sampling/analysis assessment in these specific areas.  

 

2.3 Tier 3 Site Specific Vapor Intrusion Screening Assessment 
 

If warranted after completing the tiered vapor intrusion screening evaluation 

following USEPA Guidance for each area of interest, a focused site-specific 

assessment will be performed to further assess the potential vapor intrusion 

pathway related to migration and volatilization of halogenated VOCs from 

groundwater.  The site-specific assessment will involve the collection and 

analysis of soil vapor samples that are taken at locations to assess potential 

vapor intrusion pathways associated with nearby off-site residential structures 

and targeted on-site buildings at the Harley-Davidson facility.  In two phases of 

investigation, the soil vapor data will be collected at discrete depth intervals and, 

along with existing groundwater data, will provide a more reliable and robust 

dataset to assess the potential vapor intrusion pathway.  

 

As a first step in the Tier 3 process, vapor concentrations obtained from readily 

accessible areas will be assumed to be similar to vapor concentrations adjacent 

to the nearby inhabited structures. This approach is considered conservative, 

especially in regard to off-site structures, because groundwater data in the area 

suggest that the highest concentrations exist at the property boundary and that 

the groundwater concentrations decrease in the downgradient direction toward 

the residential structures (see Draft Southern Property Boundary Area; Interim 

Study Report; Harley-Davidson, Inc. Facility; York, Pennsylvania by R.E. Wright 
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and Associates, Inc., September 1996 and Groundwater Extraction And 

Treatment System Annual Operations Report For The Period July 1, 2001 Thru 

June 30, 2002; Harley-Davidson, Inc. Facility; York, Pennsylvania (2002)).  

 

Initial Soil Vapor Qualitative Field Analysis 
 

As an initial soil vapor screening phase, vertical profiling of soil vapor 

concentrations at each area of investigation will be conducted using a Membrane 

Interface Probe complete with an Electrical Conductivity (EC) Sensor.  The 

combined MIP/EC tool will be pushed into the ground collecting data from the 

surface to the target depth or refusal.  The logs generated will reveal both the 

general soil types as well as the location of any VOCs detected.  The MIP system 

heats the soil to between 100 degrees and 250 degrees. VOCs in the 

subsurface, if present, then pass through a permeable membrane in the probe 

and are analyzed using PID, FID and ECD detectors.  Two advantages of the 

MIP system are that it detects VOCs in-situ and can be used in most soil types 

and provides real-time data that can be readily viewed and interpreted to 

streamline and focus more quantitative data collection efforts.  The soil types are 

classified based on electrical conductivity responses recorded by the probe.  The 

collective results can be used to refine the conceptual model for the site and 

more accurately identify the most critical depths and soil types to focus more 

quantitative sampling and analysis.  The Standard Operating Procedure for the 

collection of soil vapor samples using the Membrane Interface Probe is included 

in Appendix A.   

 

Focused Soil Vapor Quantitative Analysis 

Based on the MIP conductivity and soil vapor field analyses, hydraulic push 

methods (i.e. Geoprobe) will be used to obtain representative and discrete soil 

vapor samples at targeted locations where the soil vapors appear to be most 

concentrated and/or at soil types that appear to be more coarse-grained 

(permeable) and could have a greater effect on vapor migration.  As part of a 
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second mobilization and field effort, a subset (approximately one-third) of the 

discrete soil vapor samples collected and analyzed using the MIP will be re-

sampled by accessing each targeted soil interval and using a Summa canister to 

collect a representative soil vapor sample.  All soil vapor samples collected using 

Summa canisters will be analyzed for volatile organic compounds in accordance 

with “Compendium of Methods for the Determination of Toxic Organic 

Compounds in Ambient Air”, EPA/625/R-96/010b, second edition, January 1999, 

Method TO-15.   Soil vapor sampling methods and field sampling protocol for 

collecting soil vapor samples for quantitative analysis are summarized in 

Appendix B.   

 

Also, readily available information will be ascertained to determine the 

construction details for inhabited buildings and for nearby buried utilities that 

could influence vapor migration, if present. The local building code office will be 

contacted to request available information and access to records that document 

the construction details particularly foundation and sub grade structure details for 

the residences and inhabited buildings located south and north of the property.  

We will also contact the sewer authority to obtain as-built drawings and/or 

construction details for sanitary and storm sewers located in the immediate 

vicinity of the property, particularly south of the SPBA.     

 

3.0 DATA QUALITY OBJECTIVES  
 

Data quality objectives were developed to relate the quantity and quality of the data that 

will be collected to study the problem, ultimate use of the data, and to support decisions.  

Data quality objectives are summarized below in terms of the process presented in the 

Guidance for Data Quality Objectives Process (EPA QA/G-4, August 2000). 

 

I Problem Definition 
 

At the Harley-Davidson York facility, the migration of elevated concentrations of VOCsin 

groundwater and the potential vapor intrusion pathway is a human health environmental 
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indicator that needs to be further evaluated to determine if vapors exist in excess of risk 

based levels.   Residential dwellings are located immediately off-site to the northeast 

and southeast of the property and certain on-site buildings areas that are generally used 

for administrative or other purposes are potentially at risk of exposure via vapor 

intrusion.  The vapor intrusion pathway is one human health consideration that needs to 

be addressed as part of satisfying the environmental indicator goals for the site by 2005. 

 

II  Decision 
 

Using available groundwater analytical data and the conservative vapor intrusion 

screening criteria in the Draft Vapor Intrusion Guidance, sufficiently volatile and toxic 

organic compounds have been detected in groundwater samples taken near targeted 

on-site building areas and the NPBA and SPBA.  These data alone are not sufficient to 

determine whether the vapor intrusion pathway is complete or incomplete and will be 

supplemented by soil classification and soil vapor analytical data as well as other site 

specific information.  The soil vapor data will be used to identify and differentiate any 

areas of investigation where contaminated groundwater is the only potential source of 

vapors or where a source may be present within the unsaturated soil zone (not likely at 

the SPBA and NPBA), if any.  The appropriate generic target media-specific 

concentrations and screening risk levels presented in the Draft Vapor Intrusion Guidance 

will be used and compared to the groundwater and soil vapor concentrations at these 

areas of the site.  

 

III Inputs to the Decision 
 

Using both qualitative field analytical techniques and quantitative laboratory analytical 

methods, soil gas samples will be collected and analyzed to establish a vertical profile of 

vapor concentrations and to supplement the existing groundwater VOC analytical data.  

The combined dataset will be evaluated to assess the reliability and adequacy of the 

data for its intended use in evaluating vapor intrusion exposure pathway and 

environmental indicators.  A more complete analysis of the combined dataset along with 
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other site-specific factors that may be revealed will be performed using professional 

judgment following the Draft Vapor intrusion screening guidance and conservative risk-

based criteria to determine whether a vapor pathway exposure risk could exist. 

 

Soil vapor data collection and analysis will supplement the existing groundwater 

analytical data and together will provide a more reliable and adequate dataset to 

evaluate the potential vapor intrusion pathway.  As a screening assessment, these data 

will be compared to the conservative soil vapor screening criteria in the Draft Vapor 

Intrusion Guidance to further evaluate whether the vapor exposure pathway may be 

complete.  Readily available construction information pertaining to nearby (on-site and 

off-site) inhabited buildings will be compiled along with details of nearby utilities, and 

other known sub-grade features. Building air exchange rates that could affect 

preferential vapor migration pathways will be also be evaluated.  This information will 

result in an improved site conceptual model to more completely assess the vapor 

intrusion pathway potential based on more site-specific conditions.   

 

As appropriate, modeling (after Johnson, P.C. and R. Ettinger, 1991, Heuristic Model for 

Predicting the Intrusion Rate of Contaminant Vapors into Buildings, Environmental 

Science and Technology, 25 #8, 1445-1452) may be considered useful and may be 

conducted to further evaluate the vapor intrusion risk.  At this time, any modeling efforts 

will be based on the results of the screening assessment using the groundwater and soil 

vapor analytical data and the site specific factors that have yet to be determined. 

 

 Various investigation activities will provide the data necessary to make decisions: 

 

• Field data such as soil characteristics, soil classification and any field evidence of 

impacts (e.g. visual, olfactory, PID/FID/ECD) will assist in the characterizing 

subsurface conditions that could influence vapor distribution and migration.  

 

• Soil vapor samples will be collected at locations along the Harley-Davidson 

NPBA and SPBA where some residences are located within about 100 feet to 
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200 feet of groundwater monitoring wells that contain volatile organic 

constituents.  Similarly, soil gas samples will be collected near select on-site 

buildings that are associated with administrative office or other duties that are not 

necessarily governed by OSHA.   The soil vapor data will be collected at multiple 

discrete depth intervals and will be first analyzed in the field using semi-

quantitative field analytical techniques.  A subset of soil vapor samples analyzed 

using the MIP will be re-taken using Summa canisters and analyzed by a 

qualified analytical laboratory for target volatile organic compounds using 

analytical Method TO-15.  

 

• Method TO-15 analytical results will be provided in a full data deliverable format 

to facilitate data validation and support decisions.  A third party sub-contractor, 

using the Region III Modifications to National Functional Guidelines for Organic 

will validate the soil vapor analytical results as they are critical to decision points 

(i.e. evaluating the potential vapor intrusion exposure risks). 

 

• Readily available information will be ascertained to determine the construction 

details for inhabited buildings and for any nearby buried utilities that could 

influence vapor migration.  As available, site specific information regarding 

building air exchange rates will also be evaluated.  

 

IV Study Boundaries 
 

In terms of the scope and boundaries of the screening assessment, three specific areas 

of the site have been targeted based on the greatest perceived possible risk via the 

indoor vapor intrusion pathway to nearby inhabited buildings (see Figure 1).   

 

This investigation effort is a screening evaluation designed to collect supplemental data 

that will enhance the reliability and adequacy of the existing groundwater analytical data 

toward evaluating the vapor intrusion potential and associated environmental indicator 

goals.  This screening evaluation is designed in accordance with Draft USEPA Vapor 
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Intrusion Guidance which uses an iterative/phased, decision-making process.  The data 

collected will build on and benefit from the findings of earlier phases of investigation.  In 

that regard, the use of modeling to further evaluate site specific factors is a consideration 

but the purpose and scope of any modeling efforts, if necessary, will be determined 

based on the results of the soil vapor sampling, data collection, and further vapor 

intrusion screening analysis.  The vapor intrusion screening evaluation will be complete 

when it can be sufficiently demonstrated that the Environmental Indicator goal of 

reducing or controlling the risk to human health via the vapor intrusion pathway is met.  

 

Timeliness and flexibility have been factored into the investigation to streamline site 

characterization efforts and efficiently and effectively accomplish goals and objectives. 

The investigation is designed to use a semi-quantitative field analytical approach 

followed by a focused soil vapor sampling effort at those specific locations and soil 

depths that appear to pose the greatest potential risk and could have the most influence 

on possible migration of volatile organic soil vapors via the vapor intrusion pathway.   

 

V  Decision Rule 
 

First, field analytical results will be qualitatively considered for the presence or absence 

of VOCs in soil vapor.  If VOCs are detected, then field analytical results will be further 

considered to assess the degree of impact relative to field analytical detection limits and 

other samples in a given area, over a discrete depth or soil type.  Based on these data, 

specific locations and soil depths will be selected to re-collect soil vapor samples using 

Summa canisters.   Using EPA Method TO-15 to achieve desired low-level quantitation 

limits, the soil vapor samples will be analyzed and results compared to the appropriate 

generic screening criteria provided in the Draft EPA Vapor Intrusion Guidance and 

possibly to other site specific risk-based screening criteria that may be calculated based 

on site specific factors and/or soil vapor modeling efforts, as appropriate.  Ultimately, 

decisions on the vapor intrusion pathway and associated risks will be based on a site 

conceptual model and screening assessment using the available groundwater VOC 
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analytical data, the soil vapor analytical data, and site specific data/factors that affect 

vapor exposure and human health risk.   

 

VI Tolerable Limits on Decision Errors 
 

There are effectively two levels of data quality for the vapor intrusion screening 

assessment: field data and laboratory analytical data. Field data will be used primarily as 

an initial screening tool to guide sample selection and investigation design, and will not 

be used independently to assess potential risk.  The field analytical data will be used in a 

qualitative manner to focus soil vapor sample collection/analysis efforts to those areas, 

depths, and soil types that more directly contribute to potential vapor intrusion risks.  
Field data quality is a function of the limitations of the field instrumentation and operator 

skill/experience.  To ensure optimal performance and reliability of field instrument 

readings, all field instrumentation will be standardized/calibrated following the 

manufacturer’s recommendations and standard operating procedures.  

 
There are lower tolerance limits on decision errors that relate directly to characterizing 

potential risks to human health and the environment (i.e. exposure pathways/receptors).  

Laboratory analytical data are generally of a higher quality with a greater degree of 

precision, accuracy, and quality assurance/control than field data.  To be protective and 

ensure the validity of results, all laboratory data will be provided in full deliverable format 

to enable validation by a third party, as needed, and to support decisions concerning 

potential risks to human health via the vapor intrusion pathway will be fully validated by a 

third party.     

 

All reasonable efforts will be made to detect and eliminate errors in field data derived 

from human error or instrument malfunction.  Field activities will be implemented by staff 

properly trained in such areas as use of field equipment and field characterization of 

soils and drill cuttings.  Field equipment will be calibrated and maintained in accordance 

with manufacturer’s specifications. 
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VII Optimize the Design for Obtaining Data 
 

As discussed earlier, the investigation will follow a phased approach with later phases 

building on and benefiting from earlier findings.  The laboratory data is linked to the 

decision rule; therefore, it will be of high quality, definitive, and defendable.  The 

laboratory analyses will be performed by a qualified laboratory (to be selected and 

named prior to sampling) that participates in a quality assurance/quality control program 

that is comparable to the program adopted by EPA.  Analyses and will be conducted in 

accordance with strict protocols and documentation will be provided in a full deliverable 

package to enable data validation.   

 

The following sections discuss how data will be collected and how data quality will be 

evaluated and documented. 

 
4.0 SAMPLE COLLECTION/ANALYSIS 
 

Vertically discrete samples of soil gas will be collected and analyzed to quantify the 

vapor concentrations of the target halogenated VOC constituents that pose a threat of 

vapor intrusion due to volatilization from groundwater emanating from the property.   As 

part of an initial field sampling/analytical phase, borings will be drilled and soil vapor 

samples collected along both the northeast and southeast property boundaries as 

depicted on Figure 2 and 3, respectively.  For on-site building areas that will be 

investigated, soil borings will be drilled along the exterior building perimeter walls with at 

least one set of vertically discrete vapor samples taken along each exposed, exterior 

wall, pending underground utility and access clearance.  Soil vapor samples will be 

collected throughout the depth of penetration to an assumed nominal depth of 15 feet 

below ground surface at each boring location.  Sample will be field analyzed using the 

MIP and PID/FID/ECD detectors as described in Section 2.3.1 and detailed in Appendix 

A.  These data will be used to qualitatively evaluate the vertical profile of soil vapor 

concentrations at each location.   
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As a second field mobilization effort and based on the MIP field analytical results, select 

locations, depths and soil types will be revisited and soil vapor samples will be collected 

at these locations to produce quantitative and more reliable analytical data to assess the 

vapor intrusion pathway.  Hydraulic push methods (i.e. Geoprobe) will be used to obtain 

representative and discrete soil vapor samples for analysis Samples will be obtained 

using a Summa canister and will be submitted to a fixed analytical laboratory for 

analysis.  Sample collection methods and protocol using a Geoprobe and Summa 

canister are included in Appendix B.   

 

All soil vapor samples will be analyzed for volatile organic compounds in accordance 

with “Compendium of Methods for the Determination of Toxic Organic Compounds in 

Ambient Air”, EPA/625/R-96/010b, second edition, January 1999, Method TO-15. The 

analytical laboratory selection process for this work is ongoing and the selected 

laboratory will be named before proceeding with the soil vapor sampling work.  The 

selected laboratory will be qualified to perform the required analyses and will participate 

in a quality assurance/quality control program that is comparable to the program adopted 

by EPA.   

 

5.0 QUALITY ASSURANCE/QUALITY CONTROL 
 

The following sections outline the general field and laboratory quality assurance/quality 

control measures that will be incorporated into this focused Vapor Pathway Screening 

Assessment task.  All soil vapor samples will be analyzed for the presence of the listed 

target VOCs that have been detected in groundwater that pose a possible vapor 

intrusion risk based on the conservative level of screening performed to date.  Specific 

analytical quality assurance (QA) and quality control (QC) elements associated with 

achieving the objectives for this vapor intrusion screening task are summarized below. 

 

5.1 Analytical Methodology 
 

The laboratory analytical method designated for soil vapor samples collected 

during this vapor intrusion task is Method TO-15 as specified in “Compendium of 
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Methods for the Determination of Toxic Organic Compounds in Ambient Air”, 

EPA/625/R-96/010b, second edition, January 1999.  The target compound list 

(TCL) and priority pollutant list (PPL, excluding acrolein, acrylonitrile, and 2-

chlorethyl vinyl ether) are subsets of the compound list that is targeted by this 

method.  TO-15 is well suited to this vapor intrusion assessment because it can 

provide analytical results for a long list of compounds and achieve much lower 

detection limits.  Detection limits in the part per billion volume (ppbv) range can 

be achieved using a cryofocusing procedure that enables much larger sample 

volume to be analyzed.     

 

The targeted analytical parameters, vapor intrusion screening criteria and 

analytical reporting limits for the TO-15 analytical method are summarized below.    

 
TARGET ANALYTES, REPORTING LIMITS 

& VAPOR INTRUSION SCREENING CRITERIA 

 
*The range of concentrations is 1,2-Dichloroethene which does not differentiate 

individual concentrations for the cis-1,2-Dichloroethene and trans-1,2-Dichloroehne 

chemical isomers; screening levels are for the cis-1, 2-Dichloroethene chemical isomer. 

 
R = risk factor 

Target Volatile 
Organic Compound in 

Groundwater 

USEPA Draft Target Soil Gas 
Concentration and  

Indoor Air Attenuation Factor 
(AF) (ppbv) 

Method TO-15 
Reported Detection 

Limits 

 Shallow  
R=1x10-6 

AF=0.1 

Deep 
R=1x10-6 
AF = 0.01 

Summa Canister (ppbv) 

Bromoform 2.1 21  
Chloroform 2.2 22 0.047 
Chloromethane 15 150 0.067 
1,2-Dichloroethene* 88 880 0.073 
Tetrachloroethene 1.2 12 0.048 
Trichloroethene 0.041 0.41 0.043 
Vinyl Chloride 1.1 11 0.031 
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5.2 Equipment Decontamination 
 

Any equipment that comes into contact with a sampling medium, except for disposable 

implements, will be decontaminated prior to use and between sampling locations.  

Decontamination may be accomplished by steam cleaning (e.g. drilling 

tools/equipment) or by using the following procedure: 

 

• Physical removal of residual material from equipment. 

• Thorough, vigorous scrubbing with soft bristle brush and laboratory grade, non-

phosphate detergent. 

• Two thorough rinses with tap water. 

• Laboratory grade pure water rinse. 
 

Disposable items will be utilized, as appropriate, during the vapor intrusion sampling 

task to reduce the potential for crossover contamination.   To ensure sample integrity 

and prevent cross-contamination from one sample to another, equipment 

decontamination procedures have been established.  The sampling probes and 

apparatus will be decontaminated internally and externally prior to each day's sample 

collection, and at additional intervals as judged appropriate by the sampling team.  

Prior to each day's work, the sampling equipment will be washed with an 

Alconox/Liquinox cleaner/water solution, and is rinsed with potable water and then 

again with DI water.  New tubing is used for each sample.    During sampling, all 

unused supplies will be kept away from the sampling area in a clean area and covered 

with plastic. 
 

All decontamination liquids will be contained and temporarily transferred to 55-gallon 

DOT-specified clean steel drums with completed labels pending proper off-site 

disposal or to other approved containers to be directed to the on-site treatment system 

prior to discharge.  Potentially contaminated soils derived from the investigation will be 

drummed or properly contained or stockpiled on-site awaiting proper 

treatment/disposal. 
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5.3 Field Quality Control 
 

For field quality control, all equipment will be calibrated daily prior to use for field 

activities.  All calibration procedures will be conducted in accordance with 

manufacturer guidelines and operating procedures.  The equipment to be used in 

the field will include a MIP with PID, FID and ECD detectors, a hand-held 

photoionization detector and groundwater level meters.    All field equipment will 

be checked daily to detect signs of deterioration and obvious dirt.  Spare and 

replacement parts will be carried in the field to minimize downtime due to 

possible equipment failure.  The instruments will be decontaminated between 

each sample location. 

 

As a QA/QC measure, one Summa™ Canister will be set up to draw ambient air, 

and a replicate will also be obtained by hooking two canisters to the same 

borehole with one valve and a “T” fitting.  The canisters will be sealed and sent 

via overnight courier to the laboratory and the samples will be analyzed for target 

VOCs by USEPA Method TO-15.  Replicate samples will be collected at a 

frequency of one for every twenty samples with at least one per sample 

analysis/delivery group.  Ambient air blanks will be collected at a frequency of 

one per day.   All blank sample information will be noted in the field notebook.   

 

5.4 Sample Shipment and Custody 
 

Sample containers will be obtained directly from the laboratory to ensure that the 

containers are free of contamination and are the appropriate volume for the 

requested analysis.  Following sampling, the sealed sample container will be 

labeled with the following information: site name, sample number, initials of 

collector, date and time of collection, type of sample, analysis requested, and 

preservative, as appropriate. 

 

Sample labels will be taped onto the sample containers.  Following labeling, 

sample containers will be placed in a cooler for storage and shipment.  Ice, 
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sealed in double plastic bags or "blue ice" will be placed in each cooler to 

maintain all samples at 4 degrees Celsius (4°C).  Chain-of-custody (COC) forms 

will be enclosed in each cooler.  Coolers will be sealed with custody seals in such 

a manner that the custody seal would be broken if the cooler were opened.  The 

lid of the cooler will be securely taped shut.  Sample coolers will be hand 

delivered or shipped to the analytical laboratory via overnight service. 

 

Chain-of-custody procedures provide an accurate written record that can be used 

to trace the possession of samples from the time of collection through sample 

analysis and data reporting by the laboratory.  Both the field team and the 

laboratory are responsible for documenting sample custody.  A sample is 

considered to be in an individual's custody if any of the following criteria are met: 

1) the sample is in your possession; 2) it was in your possession and then locked 

up or sealed to prevent tampering; or 3) it is in a secured area. 

 

Custody documentation will be maintained for each sample collected in the field.  

The field team member performing the sampling is responsible for the care and 

custody of the samples until they are properly dispatched.  Chain-of-custody 

forms will be used to document sample custody.  The following information will 

be specified for each sample on the field chain-of-custody form: sample number; 

sample matrix; date and time of sample collection; analysis requested; number of 

containers per sample; sample preservation; and method of shipment.  One 

chain-of-custody form will be used for each sample cooler shipped for analysis.  

All other pertinent sample information including sample location will be recorded 

in the field notebook. 

 

The chain-of-custody form will be signed by sampling personnel.  The forms will 

be placed in a watertight plastic bag and taped to the underside of the lid of the 

cooler containing the samples designated on the form.  The sampler retains a 

copy of the form for the project file. 
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Samples will be received at the laboratory by the sample custodians who 

examine each sample to ensure that it is the expected sample, inspect the 

sample containers for possible damage, and ensure that the documentation is 

complete and adequate.  The sample custodians will ensure that each sample 

has been preserved in the manner required by the particular test to be conducted 

and stored according to the correct procedure.  Samples will be maintained at 

4oC until analysis begins. 

 
6.0 DATA VALIDATION, REDUCTION, AND REPORTING 
 

Validation of the analytical data package will be performed by a qualified third party Data 

Validator that will be identified to the USEPA prior to sampling.  The laboratory will provide 

full data deliverables. The validation of data will be performed using general guidance in 

the Region III modifications to “Laboratory Data Validation Functional Guidelines for 

Validating Organic Analyses”, USEPA 9/94. This document specifies procedures for 

validating data generated for Contract Laboratory Program (CLP) analyses. Therefore, 

method quality control requirements will also be used to evaluate the data. The data 

validation will include an assessment of the following items: chain of custody 

documentation, holding times, laboratory method blank results, surrogate recoveries, 

spike sample analysis results, mass tuning results, initial and continuing calibrations, 

internal standard performance, qualitative identification, and quantitation of results.  

 

Upon completion of the data validation, Data Validation Reports (DVRs) will be prepared 

to present the data validation findings.  A DVR will be prepared for each SDG data 

package reviewed.  Analysis results forms, annotated by hand to reflect qualifier codes 

resulting from the data validation review, will be included with both the reports. These 

qualifier codes will be presented in the far right margins of the analysis results forms, 

and will be clearly identifiable.  A glossary defining each data validation qualifier code 

will also be included with the report. The full data deliverables, including all raw 

laboratory data, will be submitted to EPA.  Field measurements will be recorded in the 

field logbooks, which will be stored with the Langan project files.  Laboratory data files 

will be stored at the laboratory. 
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Valid soil vapor data along with previously available groundwater analytical that is 

representative of conditions beneath each investigation area will be compiled and 

compared to the vapor intrusion screening criteria.  Site specific data, including local soil 

characteristics, hydrogeologic conditions, horizontal and vertical VOC concentrations, 

building construction details, indoor air exchange volumes/rates, and any nearby sub-

grade features that could affect vapor distribution/migration will be qualitatively 

considered and presented in an updated site conceptual model.  The site conceptual 

model will provide the framework for performing a vapor intrusion screening evaluation.  

As this soil vapor screening evaluation is being conducted as an expedited task that is 

part of a site-wide remedial investigation effort, the findings from this vapor intrusion 

screening evaluation will be summarized in an interim technical report.  The report will 

present all validated data and the findings for the screening evaluation of the potential 

vapor pathway evaluation.  The use of vapor intrusion modeling to further evaluate site 

specific factors will be considered and may be proposed.  If appropriate after 

consideration of all the data collected as part of this screening evaluation, the purpose 

and scope of any modeling efforts will be defined and performed. 

 

7.0 SCHEDULE 
 

The project implementation schedule is provided in Figure 4 and has a total estimated 

projected duration of 18 weeks after USEPA’s approval of the workplan.  A contingency 

of 4 weeks has been incorporated into the schedule for the possibility that vapor 

intrusion modeling may be conducted to enable a more detailed site specific evaluation 

of the vapor intrusion exposure pathway but the actual scope of the vapor intrusion 

modeling efforts will be defined based on the findings of the initial screening 

evaluation/tasks that have been designed.  The implementation schedule may be slightly 

refined, if necessary, once the scopes for any vapor modeling tasks are able to be better 

assessed.  After all data is reviewed and interpreted, a draft technical report of the 

findings of this screening assessment will be provided by Harley-Davidson to EPA for 

their review. 
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FIGURE 1.

PROPOSED SOIL VAPOR SAMPLING AREAS OF INVESTIGATION, 

Harley Davidson Motor Company, York, PA Facility



FIGURE 2.

PROPOSED SOIL VAPOR SAMPLING – SOUTHEAST PROPERTY BOUNDARY, 

Harley Davidson Motor Company, York, PA Facility
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FIGURE 3.

PROPOSED SOIL VAPOR SAMPLING – NORTHEAST PROPERTY BOUNDARY, 

Harley Davidson Motor Company, York, PA Facility
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Figure adapted from a 1997 aerial 
photograph of the site (enlarged).



Figure 4
Indoor Vapor Screening Assessment Schedule

Harley-Davidson Motor Company Facility
York, Pennsylvania

Weeks from USEPA Approval of                              
Final Vapor Pathway Assessment Workplan: 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Preparation for Field Activities

Sample Location Layout/Utility Clearance

Drill Rig Mobilization  - Geoprobe with MIP/EC

Drill Rig Re-Mobilization  - Geoprobe w/ Summa canisters

Soil Vapor Sampling/Analysis

Sample Collection

Laboratory Analysis of Soil Samples

Site Conceptual Model/Exposure Pathway Assessment

Data Validation

Data Evaluation/Interpretation and Pathway Assessment

Vapor Pathway Modeling (Contingency)

Reports

Draft Technical Report

Notes/Assumptions:
-Schedule assumes standard laboratory turnaround time (TAT) for data availability (3 to 4 weeks).
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APPENDIX A 
Geoprobe Membrane Interface Probe 

Standard Operating Procedure 
May 2003 



























 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
Soil Vapor Sampling Protocol  

Using Summa Canisters 
 
 



 

 

Geoprobe Sampling Apparatus 

 

To collect the soil gas samples, a Geoprobe will be used to advance connected 4-foot sections 

of narrow diameter threaded steel casing down to the sampling depth.  Once at depth, the 

casing will be hydraulically raised several inches in order to release a disposable drive point and 

open the bottom of the casing. Prior to the collection of the soil vapor samples, the entire 

sampling system will be purged with ambient air.  Polyethylene tubing with a threaded stainless 

steel tip (PRT adaptor) and “O” ring will be lowered through the casing to the bottom of the hole 

and threaded into the PRT/expendable point holder to isolate the void space from annular space 

within the rods.   

 

Summa Canister Sample Collection 

 

The tubing will be connected to the valve on the Summa™ Canister.  The 6-liter Summa™ 

Canister, with a field verified initial vacuum of at least 28 inches of mercury will be filled at a rate 

not to exceed 0.2 liters per minute (l/m).   A lab certified flow controller will be used to control the 

rate of airflow into the canister.  The Summa™ Canister will be placed as close to the borehole 

as possible and the intake valve will be opened to draw in air by the vacuum in the canister until 

the pressure gauge indicates there is an adequate sample volume (i.e., 5-inches of mercury 

remaining [the final pressure will range between 4 to 8 inches of mercury]).   

 
The sample probing tools will be decontaminated before and after use at each location.  New lengths of 

polyethylene tubing will be used for each sample collected. 

 




