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Mattison, David


From: Lilley, David
Sent: Monday, October 17, 2016 1:23 PM
To: Mattison, David
Subject: FW: Cristex Refinement Screening Values
Attachments: Cristex Refinement Tables.pdf; ATT00001.htm


Is this what you’re looking for? 
 


From: Mattison, David  
Sent: Wednesday, September 14, 2016 11:34 AM 
To: Lown, David <david.lown@ncdenr.gov>; Lilley, David <david.lilley@ncdenr.gov>; Bateson, James 
<james.bateson@ncdenr.gov>; Mort, Sandra L <sandy.mort@ncdenr.gov> 
Subject: Fwd: Cristex Refinement Screening Values 
 
Thoughts? 


David B. Mattison 
Environmental Engineer 
 


Federal Remediation Branch 
Superfund Section 
Division of Waste Management 
North Carolina Department of Environmental Quality 
  
(919) 707‐8336 office 
(919) 656‐5939 mobile 
 


david.mattison@ncdenr.gov 
  
217 West Jones Street 
1646 Mail Service Center 
Raleigh, NC 27699‐1646 
  


The linked image cannot be displayed.  The file may have been moved, renamed, or deleted. Verify that the link points to the correct file and location.


 
  
Email correspondence to and from this address is subject to the 
North Carolina Public Records Law and may be disclosed to third parties. 
 
Begin forwarded message: 


From: "Stepter, Beverly" <Stepter.Beverly@epa.gov> 
Date: September 14, 2016 at 11:31:23 AM EDT 
To: David Mattison <david.mattison@ncdenr.gov> 
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Cc: "Chan, Sydney" <chan.sydney@epa.gov> 
Subject: Fwd: Cristex Refinement Screening Values 


Can we please discuss in the morning the RGs for the two constituents below: benzo (a) pyrene and 1,4 
dichlorobenzene. 
Thanks 
 
Sent from my iPhone 
 
Begin forwarded message: 


From: "Moyer, Thomas C." <MoyerTC@bv.com> 
Date: September 9, 2016 at 4:31:57 PM EDT 
To: "Stepter‐EPA Beverly " <Stepter.Beverly@epamail.epa.gov> 
Cc: "Montgomery, Gina Kelly" <MontgomeryGK@bv.com>, "Mott‐Smith, Ernest" <Mott‐
SmithE@bv.com>, "Young, Nestor" <Young.Nestor@epa.gov> 
Subject: Cristex Refinement Screening Values 


Hi Beverly, 
  
We are working diligently on the FS for Cristex which we plan to deliver in mid‐
October.  As part of this effort, we have put together the enclosed refinement screening 
tables for the site which show the constituents of concern in each environmental 
medium as determined in the RI.  For each of these, we assembled the RGs that we 
think may apply which include State and Federal standards and RGOs calculated from 
the Human Health Risk Assessment; there were no adverse ecological risks that required 
RGOs.  Included in the soil and groundwater tables are the cleanup values listed in the 
Record of Decision for the adjacent JFD Electronics site.   
  
As you can see, there are multiple values that can potentially apply.  For a few 
constituents, we anticipate that the selection of the cleanup goal could potentially 
affect our technology screening and the alternatives we develop and evaluate for the 
site.  In particular, the NC groundwater standard for BaP TEQ (benzo(a)pyrene toxic 
equivalents) is 0.005 ug/L vs. an MCL of 0.2 ug/L.   The NC standard was exceeded in 4 
locations; the MCL was not exceeded at any location.  Remediating BaP TEQ to the state 
standard may have significant cost implications for the site and will require 
consideration of remedial technologies that differ from those for the VOC 
contamination.  A similar argument holds for 1,4‐dichlorobenzene.  Can you please 
advise us of which RG will apply to these COCs so we can prepare the FS accordingly? 
  
We recognize that discussions with your management and potentially with NC DENR will 
take time and we do not need decisions on all constituents.  However, a quick decision 
on BaP TEQ and 1,4‐DCB will help to keep the FS on track so we meet the target date for 
the ROD. 
  
Thanks, 
Tom 
  


Tom Moyer, Ph.D., P.G. | Sr. Geologist, Black & Veatch Special Projects Corp.  
Black & Veatch | 11360 West 60th Avenue, Arvada, CO  80004 
720‐984‐4146 p | moyertc@bv.com 
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Building a World of Difference®  
Please consider the environment before printing my e‐mail  
Please	note	that	the	information	and	attachments	in	this	email	are	intended	for	the	exclusive	use	of	the	
addressee	and	may	contain	confidential	or	privileged	information.	If	you	are	not	the	intended	recipient,	
please	do	not	forward,	copy	or	print	the	message	or	its	attachments.	Notify	me	at	the	above	address,	and	
delete	this	message	and	any	attachments.	Thank	you. 


  








Table 1


Determination of COCs Potentially Requiring Action in Sediment


Cristex Drum Site


Oxford, Granville County, North Carolina


1x10
-6


1x10
-5


1x10
-4


1x10
-6


1x10
-5


1x10
-4


BaP TEQ mg/kg 0.016 0.29 1.10E-01 1.10E+00 1.10E+01 1.45E+00 1.45E+01 1.45E+02 6 / 13 Min: 0.006012


Max: 1.733


Mean: 0.328


Residential cancer risk


0 exceedances of risk level 1x10
-4


 in 13 samples


Industrial cancer risk


0 exceedances of risk level 1x10
-4


 in 13 samples


No HH risk associated with direct contact with 


BaP TEQ compounds is within an acceptable 


level.


Notes:


1 - Chemicals identified in HHRA that may present an unacceptable contribution to cancer risks/non-cancer hazards for receptors (HHRA Table 7-1; Black & Veatch, 2016).  


2 - EPA Regional Screening Levels for target HQ of 0.1 (May 2016). Sample results were screened against RSLs in the Remedial Investigation Report.    


3 - Site-specific risk-based media cleanup level options calculated in the HHRA to provide the EPA RPM with a range of risk-based concentration options as a basis for developing remediation goals (Black & Veatch, 2016).  


4 - Selection of Remedial Goal/ Cleanup Level not required for chemicals not requiring action.


BaP TEQ - Benzo(a)pyrene Toxicity Equivalent


COC - chemical of concern


EPA - U.S. Environmental Protection Agency


HH - Human Health


HHRA - Human Health Risk Assessment


HQ - Hazard Quotient


NA - not applicable


RGO - Remedial Goal Option


RSL - Regional Screening Level


mg/kg - milligrams per kilogram


Exposure Pathway Risk Evaluation
Action 


Recommended
4 Rationale


Measured 


ConcentrationsDetection 


Frequency


Residential Cancer Risk LevelsUnits Residential 


Soil


Industrial


Soil


EPA RSL
2


HHRA COC
1


Industrial Cancer Risk Levels


HHRA Risk-Based Sediment RGOs
3
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Table 2


Determination of COCs Potentially Requiring Action in Surface Soil


Cristex Drum Site


Oxford, Granville County, North Carolina


1x10
-6


1x10
-5


1x10
-4 HQ=0.1 HQ=1 HQ=3 1x10


-6
1x10


-5
1x10


-4  HQ=0.1 HQ=1  HQ=3


Arsenic mg/kg 0.68 3 6.7E-01 6.7E+00 6.7E+01 NA NA NA 6.7E-01 6.7E+00 6.7E+01 4.2E+00 4.2E+01 1.3E+02 3.0E+00 6.8E-01 5.8E+00 11 / 13 Onsite: 1.2


EPA: 2 to 13


Min: 0.24 J


Max: 2.5


Mean: 0.983


NA


Residential cancer risk 


0 exceedances of risk level 1x10
-4


 in 13 


samples 


Industrial worker non-cancer hazard


0 exceedances of hazard level HQ=1 in 


13 samples


2x onsite background


1 exceedance of 2x 


background in 13 samples: CR-


06 at 2.5 mg/kg


Naturally occurring levels


Mean concentration within 


naturally occurring range


No HH risk associated with direct contact with 


arsenic is within an acceptable level.  


Arsenic concentrations at the Site fall within 


the range of naturally occurring arsenic, and 


appear to be attributable to background.


Tetrachloroethene mg/kg 0.0018 39 2.6E+01 2.6E+02 2.6E+03 1.0E+01 1.0E+02 3.0E+02 NA NA NA 4.2E+01 4.2E+02 1.3E+03 7.8E+01 1.62E+01 5.0E-03 3 / 14 N/A Min: 0.00046 J


Max: 0.038


Mean: 0.0195
NA


Residential non-cancer hazard


0 exceedances of hazard level HQ=1 in 


12 samples


Industrial worker non-cancer hazard


0 exceedances of hazard level HQ=1 in 


12 samples


2 exceedances of the 


residential RSL in 14 samples


0 exceedances of the 


industrial RSL in 14 samples


Yes Risks to residents associated with exposure 


to tetrachloroethene are above acceptable 


levels in surface soils. Tetrachloroethene 


concentrations were above the residential 


RSLs in site soils.


Notes:


1 - Chemicals identified in HHRA that may present an unacceptable contribution to cancer risks/non-cancer hazards for receptors (HHRA Table 7-1; Black & Veatch, 2016).  


2 - EPA Regional Screening Levels for target HQ of 0.1 (May 2016). Sample results were screened against RSLs in the Remedial Investigation Report.    


3 - Site-specific risk-based media cleanup level options calculated in the HHRA to provide the EPA RPM with a range of risk-based concentration options as a basis for developing remediation goals (Black & Veatch, 2016).  


4 - Samples collected from 0 to 1 foot below land surface were evaluated for surface soil risks in the HHRA.


5 - Onsite background concentration from soil location CR-01.


6 - Naturally occurring levels referenced in the HHRA (Black & Veatch, 2016). 


7 - Selection of Remedial Goal/ Cleanup Level not required for chemicals not requiring action.


8 - North Carolina Preliminary Soil Remedial Goal (April, 2016).  Industrial and Residential RSL applied to surface soil only.


9 - North Carolina Protection of Groundwater Prelimininary Soil Remedial Goal (April, 2016).


2x background - two times the background concentration


COC - chemical of concern


EPA - U.S. Environmental Protection Agency


HH - Human Health


HHRA - Human Health Risk Assessment


HQ - Hazard Quotient


NA - not applicable


PSRG - Preliminary Soil Remedial Goal


RGO - Remedial Goal Option


RSL - Regional Screening Level


mg/kg - milligrams per kilogram


 HHRA Risk-Based RGO Used to Evaluate Exposure Pathway Risk (Cancer Risk greater than 1x10
-4


, or HQ greater than 1)


HHRA COC
1 Units


EPA RSL
2


Residential Cancer Risk Levels Industrial Non-Cancer Hazard LevelsResidential Non-Cancer Hazard Levels
Action 


Recommended
7 RationaleDetection 


Frequency


HHRA Risk-Based Surface Soil RGOs
3, 4


Residential 


Soil


Industrial


Soil


Measured 


Concentrations
Exposure Pathway Risk Evaluation


4 Regulatory Limit Evaluation
Background 


Concentrations
5, 6Industrial Cancer Risk Levels


JFD 


Remediation 


Levels


North Carolina


Industrial


PSRG 
8


Protection of 


Groundwater


PSRG 
9


Residential


PSRG 
8
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Table 3


Determination of COCs Potentially Requiring Action in Subsurface Soil


Cristex Drum Site


Oxford, Granville County, North Carolina


MCL-Based Risk-Based  HQ=0.1  HQ=1  HQ=3


Aluminum mg/kg 110,000 NA 3,000 3.5E+03 3.5E+04 1.1E+05 1.0E+05 1.54E+04 NA 24 / 24 Onsite: 12,000 to 25,000


EPA: 10,000 to 300,000


USGS: 33,980 to 129,900


Min: 4,200


Max: 31,000


Mean: 12,667
NA


Construction worker non-cancer hazard


0 exceedances of hazard level HQ=1 in 24 


samples


2x onsite background


0 exceedances of 2x background in 24 samples


No HH risk associated with construction worker direct 


contact with aluminum is within an acceptable level. 


Aluminum concentrations at the Site fall within the 


range of naturally occurring aluminum, and appear to 


be attributable to background. Aluminum 


concentrations are not elevated in groundwater. 


Manganese mg/kg 2,600 NA 2.8 3.7E+01 3.7E+02 1.1E+03 5.2E+03 3.6E+02 NA 24 / 24 Onsite: 22 to 420


EPA: 20 to 800


Min: 9.6


Max: 1,100


Mean: 234.4


NA


Construction worker non-cancer hazard


0 exceedances of hazard level HQ=1 in 24 


samples


2x onsite background


2 exceedances of 2x background in 24 samples


No Although direct contact of construction workers with 


manganese may present a non-cancer hazard risk, 


mean manganese concentrations at the Site fall within 


the range of naturally occurring manganese, and 


appear to be attributable to background. Manganese 


concentrations are not elevated in groundwater.


Tetrachloroethene mg/kg 39 0.0023 0.0018 4.3E+01 4.3E+02 1.3E+03 7.8E+01 1.62E+01 5.0E-03 8 / 31 NA Min: 0.00062 J


Max: 180


Mean: 33.1
NA


Construction worker non-cancer hazard


0 exceedances of hazard level HQ=1 in 31 


samples


7 exceedances of the MCL-based SSL in 31 samples


7 exceedances of the risk-based SSL in 31 samples


Yes, primary 


driver of 


contamination


Risk-based protection of groundwater is the primary 


driver for exposure to tetrachloroethene.  Seven of the 


eight tetrachloroethene detections exceed both the 


MCL and risk-based SSLs.


Notes:


1 - Chemicals identified in HHRA that may present an unacceptable contribution to cancer risks/non-cancer hazards for receptors (HHRA Table 7-1; Black & Veatch, 2016).  


2 - EPA Regional Screening Levels for target HQ of 0.1 (May 2016). Sample results were screened against Industrial Soil RSLs in the Remedial Investigation Report. 


3 - Site-specific risk-based media cleanup level options calculated in the HHRA to provide the EPA RPM with a range of risk-based concentration options as a basis for developing remediation goals (Black & Veatch, 2016).  


4 - Samples collected from 1 to 15 feet below land surface were evaluated for subsurface soil risks in the HHRA.


5 - Onsite background concentrations from soil locations CR-01, CR04S-B and CR-05-SB.


6 - Naturally occurring levels and Granville County levels referenced in the HHRA (Black & Veatch, 2016). 


7 - Selection of Remedial Goal/ Cleanup Level not required for chemicals not requiring action.


8 - North Carolina Preliminary Soil Remedial Goal (April, 2016).  Industrial and Residential RSL applied to surface soil only.


9 - North Carolina Protection of Groundwater Preliminary Soil Remedial Goal (April, 2016).


2x background - two times the background concentration


COC - chemical of concern


EPA - U.S. Environmental Protection Agency


HH - Human Health


HHRA - Human Health Risk Assessment


HQ - Hazard Quotient


MCL - Maximum Contaminant Level


NA - not applicable


PSRG - Preliminary Soil Remedial Goal


RGO - Remedial Goal Option


RSL - Regional Screening Level


SSL - Soil Screening Level


mg/kg - milligrams per kilogram


 HHRA Risk-Based RGO Used to Evaluate Exposure Pathway Risk (Cancer Risk greater than 1x10
-4


, or HQ greater than 1)


HHRA COC
1


Industrial


Soil


HHRA Risk-Based Subsurface Soil 


RGOs
3, 4


Exposure Pathway Risk Evaluation
4Units


EPA RSL
2


Protection of Groundwater SSL


JFD  


Remediation 


Levels


RationaleConstruction Worker Non-Cancer 


Hazard Levels
Detection 


Frequency
 3


Regulatory Limit Evaluation
Measured 


Concentrations


Background 


Concentrations
5, 6


Action 


Recommended
7


Industrial


PSRG 
8


Protection of 


Groundwater


PSRG 
9


North Carolina


Residential


PSRG 
8
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Table 4


Determination of COCs Potentially Requiring Action in Groundwater


Cristex Drum Site


Oxford, Granville County, North Carolina


1x10
-6


1x10
-5


1x10
-4  HQ=0.1  HQ=1  HQ=3 Onsite


B(a)P TEQ ug/L 0.2 0.005 2.08E-04 2.08E-03 2.08E-02 NA NA NA 4 / 26 Max: 0.149


Mean: 0.118
NE


Residential cancer risk 


4 exceedances of risk level 


1x10
-4


 in 26 onsite samples


4 NCGS exceedances in 26 samples


0 exceedances of MCL-based SSL in 26 samples


No While HH risk associated with exposure of residents to B(a)P in site groundwater exceeded the 10
-4 


cancer risk and NCGS, none of the samples exceeded the MCL.  Given that the contamination 


appears to be very limited (only found in 4 samples), action is not recommended.


Pentachlorophenol ug/L 1 0.3 1.50E-02 1.50E-01 1.50E+00 NA NA NA 2 / 29 Min: 0.11 J


Max: 0.14 J


Mean: 0.088


NE


Residential cancer risk 


0 exceedances of risk level 


1x10
-4


 in 29 samples


0 NCGS exceedance in 29 samples


0 exceedances of MCL-based SSL in 29 samples


No HH risk associated with exposure of residents to pentachlorophenol in site groundwater is within 


an acceptable levels and no concentrations were above the NCGS or MCL in site groundwater.


1,4-Dichlorobenzene ug/L 75 6 1.97E+00 1.97E+01 1.97E+02 NA NA NA 12 / 52 Min: 0.14 J


Max: 11


Mean: 9.7
NE


Residential cancer risk 


0 exceedances of risk level 


1x10
-4


 in 52 samples


4 NCGS exceedances in 52 samples


0 exceedances of MCL-based SSL in 52 samples


No While HH risk associated with exposure of residents to 1,4-dichlorobenzene in site groundwater 


exceeded the 10
-4


 cancer risk and NCGS, none of the samples exceeded the MCL.  Given that the 


contamination appears to be very limited (only found in 4 samples), action is not recommended.


Benzene ug/L 5 1 9.17E-01 9.17E+00 9.17E+01 NA NA NA 11 / 52 Min: 0.1 J


Max: 82 J


Mean: 46.1


5


Residential cancer risk 


0 exceedances of risk level 


1x10
-4


 in 52 samples


7 NCGS exceedances in 52 samples


3 exceedances of MCL-based SSL in 52 samples


Yes, primary 


contaminant


Risks to residents associated with exposure to benzene are within acceptable levels, but 


concentrations were above the NCGS and MCL in site groundwater.


cis-1,2-Dichloroethene ug/L 70 70 NA NA NA 5.15E+00 5.15E+01 1.54E+02 40 / 52 Min 0.17 J


Max: 2,900


Mean: 549.9


70


Residential non-cancer risk 


23 exceedances of hazard 


level HQ=1 in 52 samples


23 exceedances of MCL-based SSL in 52 samples


(NCGS is same as MCL)


Yes, breakdown 


product of primary 


contaminant


Risks to residents associated with exposure to cis-1,2-dichloroethene are above acceptable levels in 


site groundwater. Concentrations of cis-1,2-dichloroethene were above the MCL in site 


groundwater.  Cis-1,2-dichloroethene is a breakdown product of primary COCs.


Tetrachloroethene 


(Tetrachloroethylene)


ug/L 5 0.7 1.92E+01 1.92E+02 1.92E+03 8.66E+00 8.66E+01 2.60E+02 43 / 52 Min: 0.34 J


Max: 13,000


Mean: 2,874


0.7


Residential non-cancer risk 


33 exceedances of hazard 


level HQ=1 in 52 samples


43 NCGS exceedances in 52 samples


39 exceedances of MCL-based SSL in 52 samples


Yes, primary 


contaminant


Risks to residents associated with exposure to tetrachloroethene are above acceptable levels in site 


groundwater. Tetrachloroethene concentrations were above the NCGS and MCL in site 


groundwater.


Trichloroethene 


(Trichloroethylene)


ug/L 5 3 9.34E-01 9.34E+00 9.34E+01 7.79E-01 7.79E+00 2.34E+01 38 / 52 Min: 0.52


Max: 620 J


Mean: 117.3


2.8


Residential non-cancer risk 


34 exceedances of hazard 


level HQ=1 in 52 samples


37 NCGS exceedances in 52 samples


32 exceedances of MCL-based SSL in 52 samples


Yes, breakdown 


product of primary 


contaminant


Risks to residents associated with exposure to trichloroethene are above acceptable levels in site 


groundwater. Trichloroethene concentrations were above the NCGS and MCL in site groundwater.


Vinyl chloride ug/L 2 0.03 5.08E-02 5.08E-01 5.08E+00 NA NA NA 10 / 52 Min: 0.06 J


Max: 77


Mean: 52.4


0.015


Residential cancer risk 


8 exceedances of risk level 


1x10
-4


 in 52 samples


10 NCGS exceedances in 52 samples


8 exceedances of MCL-based SSL in 52 samples


Yes, breakdown 


product of primary 


contaminant


Risks to residents associated with exposure to vinyl chloride are above acceptable levels in site 


groundwater. Concentrations of vinyl chloride were above the NCGS and MCL in site groundwater.  


Vinyl chloride is a breakdown product of primary COCs.


Notes


1 - Chemicals identified in HHRA that may present an unacceptable contribution to cancer risks/non-cancer hazards for receptors (HHRA Table 7-1; Black & Veatch, 2016).  


2 - Federal Maximum Contaminant Level


3 - North Carolina 15A NCAC 02L.0202 Groundwater Standards (April 2013)


4 - Site-specific risk-based media cleanup level options calculated in the HHRA to provide the EPA RPM with a range of risk-based concentration options as a basis for developing remediation goals (Black & Veatch, 2016).  


5 - Mean concentrations shown do not represent the entire groundwater data set. The HHRA calculated the mean concentrations based on data selected as the most contaminated portion of the plume. Low concentrations and non-detections were not included in the mean.  


6 - Selection of Remedial Goal/ Cleanup Level not required for chemicals not requiring action.


COC - chemical of concern


EPA - U.S. Environmental Protection Agency


MCL - Maximum Contaminant Level


NA - not applicable


NC - Not calculated.  Detections below detection/reporting limits.


NCGS -  North Carolina 15A NCAC 02L.0202 Groundwater Standards (April 2013)


ND - Not detected above detection/reporting limits


NE - Not Established


RGO - Remedial Goal Option


PCE - Tetrachloroethene


HQ - Hazard Quotient


ug/L - micrograms per liter


 Value Used to Evaluate Applicable Regulatory Limit Exceedance


 HHRA Risk-Based RGO Used to Evaluate Exposure Pathway Risk (Cancer Risk greater than 1x10
-4


, or HQ greater than 1)


HHRA COC
1 Units Residential Non-Cancer Hazard LevelsResidential Cancer Risk Levels


HHRA Risk-Based Groundwater RGOs
4


Action 


Recommended
6 RationaleMCL


2
NCGS


3 Exposure Pathway Risk 


Evaluation
Regulatory Limit EvaluationDetection 


Frequency


Measured 


Concentrations
5 JFD Remediation 


Level (ug/L)
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Table 5


Determination of COCs Potentially Requiring Action in Indoor Air


Cristex Drum Site


Oxford, Granville County, North Carolina


1X10
-6


1X10
-5


1X10
-4 HQ=0.1 HQ=1 HQ=3 1X10


-6
1X10


-5
1X10


-4 HQ=0.1 HQ=1 HQ=3


1,4-Dichlorobenzene ug/m3 2.6E-01 NA 2.6E-01 2.6E+00 2.6E+01 NA NA NA NA NA NA NA NA NA No As the indoor air risk numbers were calculated using the contribution 


from volatile groundwater contamination, it is assumed that action will 


be required if future vapor sampling efforts find concentrations above 


the EPA RSL.  However, Black & Veatch will calculate a groundwater 


concentration for this constituent below which there are no air risks.


Benzene ug/m3 3.6E-01 1.6E+00 3.6E-01 3.6E+00 3.6E+01 NA NA NA 1.6E+00 1.6E+01 1.6E+02 NA NA NA No As the indoor air risk numbers were calculated using the contribution 


from volatile groundwater contamination, it is assumed that action will 


be required if future vapor sampling efforts find concentrations above 


the EPA RSL.  However, Black & Veatch will calculate a groundwater 


concentration for this constituent below which there are no air risks.


Carbon Tetrachloride ug/m3 4.7E-01 NA 4.7E-01 4.7E+00 4.7E+01 NA NA NA NA NA NA NA NA NA No As the indoor air risk numbers were calculated using the contribution 


from volatile groundwater contamination, it is assumed that action will 


be required if future vapor sampling efforts find concentrations above 


the EPA RSL.  However, Black & Veatch will calculate a groundwater 


concentration for this constituent below which there are no air risks.


Tetrachloroethene 


(Tetrachloroethylene)


ug/m3 4.2E+00 1.8E+01 1.1E+01 1.1E+02 1.1E+03 4.2E+00 4.2E+01 1.3E+02 4.7E+01 4.7E+02 4.7E+03 1.8E+01 1.8E+02 5.3E+02 No As the indoor air risk numbers were calculated using the contribution 


from volatile groundwater contamination, it is assumed that action will 


be required if future vapor sampling efforts find concentrations above 


the EPA RSL.  However, Black & Veatch will calculate a groundwater 


concentration for this constituent below which there are no air risks.


Trichloroethene 


(Trichloroethylene)


ug/m3 2.1E-01 8.8E-01 5.5E-01 5.5E+00 5.5E+01 2.1E-01 2.1E+00 6.3E+00 3.0E+00 3.0E+01 3.0E+02 8.8E-01 8.8E+00 2.6E+01 No As the indoor air risk numbers were calculated using the contribution 


from volatile groundwater contamination, it is assumed that action will 


be required if future vapor sampling efforts find concentrations above 


the EPA RSL.  However, Black & Veatch will calculate a groundwater 


concentration for this constituent below which there are no air risks.


Vinyl Chloride ug/m3 3.2E-01 2.8E+00 3.2E-01 3.2E+00 3.2E+01 NA NA NA 2.8E+00 2.8E+01 2.8E+02 NA NA NA No As the indoor air risk numbers were calculated using the contribution 


from volatile groundwater contamination, it is assumed that action will 


be required if future vapor sampling efforts find concentrations above 


the EPA RSL.  However, Black & Veatch will calculate a groundwater 


concentration for this constituent below which there are no air risks.


Notes:


1 - Chemicals identified in HHRA that may present an unacceptable contribution to cancer risks/non-cancer hazards for receptors (HHRA Table 7-1; Black & Veatch, 2016).  


2 - EPA Regional Screening Levels for target HQ of 0.1 (May 2016). Sample results were screened against RSLs in the Remedial Investigation Report.    


3 - Site-specific risk-based media cleanup level options calculated in the HHRA to provide the EPA RPM with a range of risk-based concentration options as a basis for developing remediation goals (Black & Veatch, 2016).  


4 - HHRA and exposure pathway evaluation derived from groundwater concentrations.  No onsite air samples have been collected to date.


5 - Selection of Remedial Goal/ Cleanup Level not required for chemicals not requiring action.


COC - chemical of concern


EPA - U.S. Environmental Protection Agency


HH - Human Health


HHRA - Human Health Risk Assessment


HQ - Hazard Quotient


NA - not applicable


RGO - Remedial Goal Option


RSL - Regional Screening Level


ug/m3 - micrograms per cubic meter


 HHRA Risk-Based RGO Used to Evaluate Exposure Pathway Risk (Cancer Risk greater than 1x10
-4


, or HQ greater than 1)


Rationale
Action 


Recommended
5


HHRA Risk-Based Indoor Air RGOs
3, 4


HHRA COC
1 Units Residential Cancer Risk Levels


EPA RSL
2


Residential Air Industrial Air
Residential Non-Cancer Hazard Levels Industrial Non-Cancer Hazard LevelsIndustrial Cancer Risk Levels
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