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ATTN: Document Control Desk 
Director, Office of Nuclear Material Safety and 
Safeguards 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555-0001 

Direct Tel: 314-810-3355 
Email: fusselgm@westinghouse.com 
Our ref: HEM-15-115 
Date:   October 28, 2015 

Subject:  Hematite Decommissioning Project – Notification of the Forwarding of the 
Evaluation of Vapor Intrusion into an Excavation Trench along the Laclede Gas 
Pipeline to Laclede Gas Company and Missouri Department of Natural Resources 
(License No. SNM-00033, Docket No. 070-00036) 

 
Reference: 1) Westinghouse letter HEM-15-112 (Fussell) to NRC (Document Control Desk) 

dated October 15, 2015, “Notification of the Forwarding of Radiological Data 
to Laclede Gas Company and Missouri Department of Natural Resources in 
Regards to the Natural Gas Transmission Line” (License No. SNM-00033, 
Docket No. 070-00036) (ML15288A537) 

  
 
The purpose of this letter is to provide the U.S. Nuclear Regulatory Commission (NRC) 
notification that, as discussed in Reference 1, Westinghouse has provided Laclede Gas Company 
(Laclede) and the Missouri Department of Natural Resources (MDNR) an evaluation titled 
“Evaluation of Vapor Intrusion into an Excavation Trench along the Laclede Gas Pipeline.” 
 
During discussions at the October 8, 2015, on-site meeting with representatives of Laclede, in 
which representatives of the MDNR were present, a concern was raised regarding the potential for 
vapor intrusion into an excavation or trench along the gas pipeline.  Although the Hematite 
Decommissioning Project (HDP) Human Health Risk Assessment (HHRA) contained a site-wide 
construction worker scenario which included vapor inhalation, no specific assessment of vapor 
intrusion into a trench had been performed.  A suggestion was made to utilize an available 
screening tool, such as those used by Virginia Department of Environmental Quality (VDEQ), to 
perform a screening level assessment for a trench scenario. 
 
Although source removal is still on-going at the site and a remedy for groundwater has not been 
selected, Westinghouse Electric Company LLC (Westinghouse) has used the VDEQ vapor 
intrusion tool to evaluate vapor intrusion into a trench.  The scenarios and results that were 
provided to Laclede and the MDNR are included in Attachment 1 to this letter.   
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Laclede was previously provided with the Second Quarter 2015 groundwater levels and the
associated chemical and radiological sample results in July of this year (Reference I ). In addition,
Westinghouse submitted historical groundwater data for chemical and radiological sampling to
Laclede. The scenarios used the most recent four quarters of sampling data. Attachment I also

contains a map indicating the locations of the existing overburden wells adjacent to the natural gas

pipeline that were used in the screening level assessments for the trench scenarios. Once

remediation of OU-l has been completed, additional sampling will occur in order to collect
accurate data representing the most current site conditions, including concentrations of chemicals
in the groundwater. Therefore, the results of this screening evaluation should not be considered
representative of the final conditions of the site.

If you have any questions please feel free to contact me at 314-810-3355, or Kevin Hanis at3l4-
8 r 0-3348.

issioning Project

Attachment: 1) Evaluation of Vapor Intrusion into an Excavation Trench along the Laclede Gas

Pipeline

cc: J. W. Smetanka, Westinghouse
M. M. Gutman, Westinghouse
A. Persinko, NRCA{MSS/DUWP
M.A. Norato, NRC/DUWP/MDB
J.J. Hayes. NRC/DUWPA4DB

Sincerely,
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Attachment 1 
 
 

Evaluation of Vapor Intrusion into an Excavation Trench along the 
Laclede Gas Pipeline 
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On Thursday, October 8, 2015, representatives from Laclede Gas Company (Laclede) were 
onsite at Hematite to discuss the condition of environmental media in the vicinity of the gas 
pipeline, which traverses the facility.  The meeting included presentations of the radiological and 
chemical concentrations in subsurface soil and groundwater, as well as a brief site tour.  During 
Laclede’s visit, concerns were raised regarding the concentrations of volatile chemicals in 
groundwater and potential exposures to Laclede pipeline workers, specifically related to potential 
vapor intrusion into a trench. 

The depth to groundwater measured at site monitoring wells near the pipeline ranges from 20 to 
26 feet below ground surface, with the exception of monitoring well GW-BB on the extreme 
eastern portion of the facility (17.45’) and OB-01 at the extreme western portion (10.51’) (Figure 
1).  Sitewide, the depth to groundwater exceeds the anticipated depth of a trench.  

The Remedial Investigation (RI), finalized in 2007, included a Human Health Risk Assessment 
that included a construction worker scenario for exposure to contaminated soil, groundwater, and 
groundwater vapors, but it did not contain a specific vapor intrusion assessment for utility 
workers working within a trench.  At the October 8 meeting, screening level tools, such as the 
Virginia Department of Environmental Quality Voluntary Remediation Program (VRP) risk 
assessment spreadsheets, were discussed as potential starting points for evaluation of utility 
workers exposures.   

Based on this discussion, Westinghouse evaluated the VRP program and specifically, the 
Voluntary Remediation Program Risk Assessment Guidance (May 2014) Tables 3.7 and 6.3.  
Table 3.7 is used to calculate the exposure point concentrations (EPCs) (inhalation) for 
construction/utility workers in a trench where groundwater is greater than 15 feet deep.  Table 
6.3 is used to calculate groundwater screening levels (GSL) (inhalation) for construction/utility 
workers in a trench where groundwater is greater than 15 feet deep.  These tables were deemed 
appropriate, as the depth to groundwater is greater than 15 feet in the vicinity of the gas line at 
the Westinghouse property with the exception of OB-01 where the depth to groundwater is 10 
feet.  VOCs were not detected in OB-01 during the last four quarters of sampling.   

Westinghouse estimated an EPC using VRP Table 3.7 for three different trench scenarios as 
follow: 

Scenario 1: An excavated trench using a 1:1 layback technique with an assumed 19 ft in total 
width at the surface.  The depth and length of the excavation were assumed to be 8 ft. The 
length assumes that 8 feet of pipe may be exposed at any one time. 

Scenario 2: An excavation using a 9-foot wide trench box. The depth and length of the 
excavation were assumed to be 8 ft. 

Scenario 3: An excavation using a 3-foot wide trench box.  The depth and length of the 
excavation were assumed to be 8 ft. 
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All 3 scenarios assume that, due to the economic impacts of having the gas pipeline shut down, 
that the work would be conducted under a relatively short timeframe.  Therefore, the scenarios 
were evaluated using a 10-day, a 20-day and a 50-day exposure timeframe.  Other inputs to the 
VRP spreadsheets were unchanged from the defaults.   

Concentrations for the volatiles of the potential chemicals of concern (PCOCs) were chosen from 
the highest reported concentrations collected over the past year (four quarterly samples in 2015) 
from the existing groundwater wells near the pipeline.  The wells used in the evaluation were: 
GW-BB, GW-JJ, GW-V, GW-W, GW-X, GW-Y, NB-85, OB-01, and PZ-02 (Figure 1).  A 
timeframe of one year was chosen to be an indicator of current groundwater conditions and also, 
due to quarterly sampling, compensated for any seasonal variation.  The highest reported 
concentrations for each of the PCOCs were 2,600 ug/L for tetrachloroethylene (GW-Y in 
November of 2014), 11,000 ug/L for trichloroethylene (GW-V in August of 2015), and 690 ug/L 
for vinyl chloride (GW-W in August of 2015). 

Table 1 presents the results of the VRP spreadsheet output using Table 3.7.  The results indicate 
that the width of the trench has a significant effect on the concentrations of vapor in the trench, 
up to a certain threshold.  For example, the contaminant concentrations in air within a trench 
with a 9-ft width were equivalent to those of a 19-ft width, with both being orders of magnitude 
lower than a 3-ft wide trench. 

Table 1.  Exposure Point Concentrations Resulting from VRP Table 3.7 Based on Maximum Groundwater 
Concentrations 

Scenario 
Trench Dimension (LxWxD) 

 1 
(8’x19’x8’) 

2 
(8’x9’x8’) 

3 
(8’x3’x8’) 

PCOC 

Groundwater 
Concentration 

(ug/L) 

Contaminant 
Concentration 

(ug/m3) 

Contaminant 
Concentration 

(ug/m3) 

Contaminant 
Concentration 

(ug/m3) 

Tetrachloroethylene (PCE) 2.60E+03 1.21E+00 1.21E+00 2.17E+02 
Trichloroethylene (TCE) 1.10E+04 3.13E+00 3.13E+00 5.64E+02 
Vinyl Chloride (VC) 6.90E+02 6.91E-01 6.91E-01 1.24E+02 
 

Tables 2, 3, and 4 present the results of the VRP spreadsheet output using Table 6.3 for each of 
the three exposure scenarios 1, 2 and 3 respectively, and various exposure timeframes. The 
highest reported groundwater concentration was compared to the GSLs for each exposure 
timeframe and the estimated EPCs (contaminant concentrations in air) in the trench were 
compared to the SGSL.   

For Scenario 1; the 1:1 layback excavation, none of the predicted contaminant concentrations 
exceeded the SGSL and none of the groundwater concentrations exceeded the GSL values (Table 
2) and; therefore, do not indicate a potential risk to a worker within the trench for the for the 10-, 
20- and 50-day exposure scenarios.  
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Table 2.  Scenario 1 Exposure Point Concentrations Compared to the VRP Table 6.3 Screening levels for Air 
and Groundwater Based on Timeframe Exposure  

Scenario 1 
Trench Dimension 

(8x19x8) Exposure = 10 days Exposure = 20 days Exposure = 50 days 

Contaminant 

Groundwater 
Concentration 

(ug/L) 

Contaminant 
Concentration 

in Trench 
(ug/m3) 

SGSL 
(ug/m3) 

GSL 
(ug/L) 

SGSL 
(ug/m3) 

GSL 
(ug/L) 

SGSL 
(ug/m3) 

GSL 
(ug/L) 

PCE 2.60E+03 1.21E+00 8.76E+02 3.50E+06 4.38E+02 1.75E+06 1.75E+02 7.01E+05 
TCE 1.10E+04 3.13E+00 4.38E+01 2.31E+05 2.19E+01 1.16E+05 8.76E+00 4.63E+04 
VC 6.90E+02 6.91E-01 2.19E+03 2.63E+06 1.10E+03 1.31E+06 4.38E+02 5.25E+05 
 

For Scenario 2; an excavation using a 9’-wide trench box, none of the predicted contaminant 
concentrations exceeded the SGSL and none of the groundwater concentrations exceeded the 
GSL values (Table 3) and; therefore, do not indicate a potential risk to a worker within the trench 
for the 10-, 20- and 50-day exposure scenarios.  

Table 3.  Scenario 2 Exposure Point Concentrations Compared to the VRP Table 6.3 Screening levels for Air 
and Groundwater Based on Timeframe Exposure  

Scenario 2 
Trench Dimension 

(8x9x8) Exposure = 10 days Exposure = 20 days Exposure = 50 days 
Contaminant Groundwater 

Concentration 
(ug/L) 

Contaminant 
Concentration  

in Trench 
(ug/m3) 

SGSL 
(ug/m3) 

GSL 
(ug/L) 

SGSL 
(ug/m3) 

GSL 
(ug/L) 

SGSL 
(ug/m3) 

GSL 
(ug/L) 

PCE 2.60E+03 1.21E+00 8.76E+02 3.50E+06 4.38E+02 1.75E+06 1.75E+02 7.01E+05 
TCE 9.20E+03 3.13E+00 4.38E+01 2.31E+05 2.19E+01 1.16E+05 8.76E+00 4.63E+04 
VC 6.90E+02 6.91E-01 2.19E+03 2.63E+06 1.10E+03 1.31E+06 4.38E+02 5.25E+05 
 

For Scenario 3; an excavation using a 3-ft wide trench box, the predicted EPC (contaminant 
concentration) for TCE exceeds the SGSL and the groundwater concentrations of TCE exceed 
the GSL for the 10-, 20- and 50-day scenarios and; therefore, poses a potential risk based on the 
vapors within the trench (Table 4).  In addition, the predicted EPC for PCE and the groundwater 
concentration compared to the GSL also indicate a potential risk to the worker in the trench 
under the 50-day scenario.  The estimated EPCs for vinyl chloride do not indicate a potential risk 
to a worker within the trench for the 10-, 20- and 50-day exposure scenarios. 
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Table 4.  Scenario 3 Exposure Point Concentrations Compared to the VRP Table 6.3 Screening levels for Air 
and Groundwater Based on Timeframe Exposure  

Scenario 3 
Trench Dimension 

(8x3x8) Exposure = 10 days Exposure = 20 days Exposure = 50 days 
Contaminant Groundwater 

Concentration 
(ug/L) 

Contaminant 
Concentration  

in Trench 
(ug/m3) 

SGSL 
(ug/m3) 

GSL 
(ug/L) 

SGSL 
(ug/m3) 

GSL 
(ug/L) 

SGSL 
(ug/m3) 

GSL 
(ug/L) 

PCE 2.60E+03 2.17E+02 8.76E+02 1.95E+04 4.38E+02 9.73E+03 1.75E+02 3.89E+03 
TCE 1.10E+04 5.64E+02 4.38E+01 1.29E+03 2.19E+01 6.43E+02 8.76E+00 2.57E+02 
VC 6.90E+02 1.24E+02 2.19E+03 1.46E+04 1.10E+03 7.30E+03 4.38E+02 2.92E+03 

 

The Hematite Site is currently under institutional control and; therefore, exposures are 
controlled.  Pipeline repairs that require excavation using a 3-foot wide trench box, may result in 
potential exposures to utility workers.  However, these exposures would be mitigated through 
engineering controls such as the use of ventilation to increase the air exchange within the trench.  
Such practices, along with monitoring of hazardous atmosphere and oxygen levels, are routine 
within a confined space, and would not place an unrealistic burden on the workers.  Excavations 
that utilize trench widths of greater than 3 ft would also reduce the likelihood of potential 
exposures; and combined with mitigative measures would also reduce further potential 
exposures. 

In the future, exposures would also be mitigated through active remediation or land use controls.    
The CERLCA remedy selection process for groundwater (Operable Unit 2) at the Hematite Site 
will be conducted at the conclusion of the soil, sediments, and buried waste (Operable Unit 1) 
remedial activities.  Various exposure scenarios will be evaluated in an updated Human Health 
Risk Assessment for OU-2 focusing on groundwater exposures.  Potential technologies such as 
air sparging/soil vapor extraction or enhanced bioremediation will be evaluated in a feasibility 
study, along with other institutional controls and engineering controls that provide protectiveness 
to the future receptors at the site.   

 

References: 

Virginia Voluntary Cleanup Program Risk Assessment Guidance, Virginia Department of 
Environmental Quality, P.O. Box 1105, Richmond, VA 23218  

http://www.deq.state.va.us/Programs/LandProtectionRevitalization/RemediationProgram/Volunt
aryRemediationProgram/VRPRiskAssessmentGuidance/Tables.aspx 

http://www.deq.state.va.us/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediationProgram/VRPRiskAssessmentGuidance/Tables.aspx
http://www.deq.state.va.us/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediationProgram/VRPRiskAssessmentGuidance/Tables.aspx
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