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Paul and Bill:
 
I am writing to ensure continued communication between Daikin Americas and DEQ.  With the
assistance of Sandy Mort (our toxicologist), I have assessed the potential for indoor air impacts to
the residential homes downgradient of the Former Heatcraft Remediation Site in Wilmington, North
Carolina. 
 
The first attachment presents an Xcel spreadsheet that lists groundwater contaminant values for
September 2015 for select monitoring wells for the facility.   I selected the monitoring wells that are
(1) off site property, (2) characterized by the highest contaminant concentrations, and (3) in close
proximity to residential neighborhoods.  For your convenience, I included the March 2016
Groundwater Screening Levels I used for screening purposes and a site map illustrating the
monitoring well locations relative to residual neighborhoods.  As you can see, screening levels are
exceeded for all measured constituents (with one exception). 
 
Given that the concentrations measured in the offsite monitoring wells exceed preliminary screening
values, Sandy asked me to use DEQ’s Vapor Intrusion Calculator to assess the risks posed by elevated
groundwater contaminant values.   For this calculation, I used the highest value measured for each
constituent shown in the Daikin Comparison tabulation (red font).   Values for cis-1,2-dichloroethene
and trans-1,2-dichloroethene are not included in the calculator.  A PDF of the resultant risks based
on groundwater concentrations is attached (second attachment).  As you can see the cancer risk for
a residential setting is 1.5E-3 and the hazard quotient is greater than 75.  Both values exceed
acceptable risks. 
 
Sandy and I reviewed the groundwater monitoring results for the OSW-7 and OSW-8 well suites for
March 2015.  Also attached for your records.   Since these well suites are sampled annually, I do not
have access to the March 2016 analytical results just yet.  I was wondering if you could please send
me a tabulation of the results for OSW-7 and OSW-8 for March 2016 at your earliest convenience. 
We want to confirm that the 2016 results in comparison to the 2015 results. 
 
We believe the next step in assessing indoor air is to develop a work plan to collect soil gas
samples.  Our guidance indicates that soil gas samples may be collected immediately above the
water table near monitoring wells characterized by the highest groundwater concentrations.  These
values can be compared to soil gas screening levels to assess whether groundwater poses a potential
risk for vapor intrusion.  A copy of our DWM Vapor Intrusion Guidance is available at
https://deq.nc.gov/about/divisions/waste-management/waste-management-permit-guidance/dwm-
vapor-intrusion-guidance.  I am happy to discuss the work plan with either you or your
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Constituent OSW-5A (ug/L) OSW-5B (ug/L) OSW-1 (ug/L) Groundwater Screening 
Level (ug/L)


Maximum Conc. Compared to 
Screening Level


1,1,1-Trichloroethane < 1.0 3.2 39.4 1480 Less than Screening Level


1,1-Dichloroethane 41.2 49.8 134 76.4 Exceeds Screening Level


1,1-Dichloroethene 36.4 57.8 201 39.1 Exceeds Screening Level


cis-1,2-Dichloroethene 348 544 2660 22.4 Exceeds Screening Level


trans-1,2-Dichloroethene 2 4.1 55.1 22.4 Exceeds Screening Level


Trichloroethene < 1.0 40.3 373 1.04 Exceeds Screening Level


Vinyl Chloride 241 167 156 2.03 Exceeds Screening Level
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x
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.45, November 2015 RSLs
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-05
x Target Hazard Quotient for Non-Carcinogens THQ 0.2


Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x


x


Site 
Groundwater 
Concentration


Calculated 
Indoor Air 


Concentration


VI 
Carcinogenic 


Risk
VI Hazard Inhalation Unit 


Risk
Reference 


Concentration


x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i


75-34-3 Dichloroethane, 1,1- 1.3E+02 3.08E+01 1.8E-05 No RfC 7.64E+01 1.60E-06 CA
75-35-4 Dichloroethylene, 1,1- 2.0E+02 2.14E+02 No IUR 1.0E+00 3.91E+01 2.00E-01 I
71-55-6 Trichloroethane, 1,1,1- 3.9E+01 2.77E+01 No IUR 5.3E-03 1.48E+03 5.00E+00 I
79-01-6 Trichloroethylene 3.7E+02 1.50E+02 3.1E-04 7.2E+01 1.04E+00 see note I 2.00E-03 I TCE
75-01-4 Vinyl Chloride 2.4E+02 2.74E+02 1.2E-03 2.6E+00 2.03E+00 4.40E-06 I 1.00E-01 I Mut


Cumulative 1.5E-03 7.57E+01
 Risk/Cumulative 


HQ


Notes: _______________


(1) Inhalation Pathway Exposure Parameters (RME): ______________


Exposure Scenario Units Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 24


(2) Generic Attenuation Factors:


Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.03 AFss_C_GW 0.01 AFss_GW 0.03


(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)


(4) Special Case Chemicals


Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 IURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06


IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06


Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:


0 - 2 years 2
2 - 6 years 4


6 - 16 years 10
16 - 26 years 10


Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.


Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.


Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5


Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride.


Age Cohort Exposure 
Duration 


Age-dependent adjustment 
factor


10
3
3
1


72


Selected (based on 
scenario)


Selected (based on 
scenario)


Selected (based on 
scenario)


Residential Commercial


Residential Commercial


Residential Commercial


IHSB -Brownfields Vapor Intrusion Calculator -  Based on OSWER VAPOR INTRUSION ASSESSMENT Site Name        DAIKIN                          ,  Site ID             NCD057451290                           City ,       W    
Sample set:  September 2015 MAXIMUM GW OFFSITE CONCENTRATION (OSW-5A, OSW-5B, A   


Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)


If cumulative risk >1.0E-04 or cumulative HQ>1.0 
Unacceptable


RFC 
Source*


IUR 
Source*


Mutagenic 
Indicator


CR HQ


Groundwater 
Screening 
Level (ug/l)



http://www.epa.gov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml

http://www.atsdr.cdc.gov/mrls/index.html

http://www.oehha.ca.gov/risk/ChemicalDB/index.asp

http://epa-heast.ornl.gov/heast.shtml





VISL Calculator Version 3.4.5, November 2015 RSLs Page 2 of 2


x
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.45, November 2015 RSLs
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-05
x Target Hazard Quotient for Non-Carcinogens THQ 0.2


Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x


x


Site 
Groundwater 
Concentration


Calculated 
Indoor Air 


Concentration


VI 
Carcinogenic 


Risk
VI Hazard Inhalation Unit 


Risk
Reference 


Concentration


x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i


IHSB -Brownfields Vapor Intrusion Calculator -  Based on OSWER VAPOR INTRUSION ASSESSMENT Site Name        DAIKIN                          ,  Site ID             NCD057451290                           City ,       W    
Sample set:  September 2015 MAXIMUM GW OFFSITE CONCENTRATION (OSW-5A, OSW-5B, A   


Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)


RFC 
Source*


IUR 
Source*


Mutagenic 
Indicator


CR HQ


Groundwater 
Screening 
Level (ug/l)


X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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environmental consultant any time this week. 
 
I also wanted to offer you the opportunity to conference in the event you have questions or
concerns that I am unable to answer in a simple email.  Both Sandy and I will make ourselves
available should you decide to schedule a conference call.  We leave that decision up to you and
your team. 
 
  
 
Mary Siedlecki
Project Manager
Facility Management Branch
Hazardous Waste Section
Division of Waste Management
Department of Environmental Quality
 
919-707-8208 office
Mary.siedlecki@ncdenr.gov
 
217 West Jones Street
1646 Mail Service Center
Raleigh, NC 27699-1646
 
 

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

mailto:Mary.siedlecki@ncdenr.gov


Constituent OSW-5A (ug/L) OSW-5B (ug/L) OSW-1 (ug/L) Groundwater Screening 
Level (ug/L)

Maximum Conc. Compared to 
Screening Level

1,1,1-Trichloroethane < 1.0 3.2 39.4 1480 Less than Screening Level

1,1-Dichloroethane 41.2 49.8 134 76.4 Exceeds Screening Level

1,1-Dichloroethene 36.4 57.8 201 39.1 Exceeds Screening Level

cis-1,2-Dichloroethene 348 544 2660 22.4 Exceeds Screening Level

trans-1,2-Dichloroethene 2 4.1 55.1 22.4 Exceeds Screening Level

Trichloroethene < 1.0 40.3 373 1.04 Exceeds Screening Level

Vinyl Chloride 241 167 156 2.03 Exceeds Screening Level
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x
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.45, November 2015 RSLs
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-05
x Target Hazard Quotient for Non-Carcinogens THQ 0.2

Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x

Site 
Groundwater 
Concentration

Calculated 
Indoor Air 

Concentration

VI 
Carcinogenic 

Risk
VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

75-34-3 Dichloroethane, 1,1- 1.3E+02 3.08E+01 1.8E-05 No RfC 7.64E+01 1.60E-06 CA
75-35-4 Dichloroethylene, 1,1- 2.0E+02 2.14E+02 No IUR 1.0E+00 3.91E+01 2.00E-01 I
71-55-6 Trichloroethane, 1,1,1- 3.9E+01 2.77E+01 No IUR 5.3E-03 1.48E+03 5.00E+00 I
79-01-6 Trichloroethylene 3.7E+02 1.50E+02 3.1E-04 7.2E+01 1.04E+00 see note I 2.00E-03 I TCE
75-01-4 Vinyl Chloride 2.4E+02 2.74E+02 1.2E-03 2.6E+00 2.03E+00 4.40E-06 I 1.00E-01 I Mut

Cumulative 1.5E-03 7.57E+01
 Risk/Cumulative 

HQ

Notes: _______________

(1) Inhalation Pathway Exposure Parameters (RME): ______________

Exposure Scenario Units Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (days/yr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 24

(2) Generic Attenuation Factors:

Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater ( - ) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas ( - ) AFss_R_GW 0.03 AFss_C_GW 0.01 AFss_GW 0.03

(3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr)  x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)

(4) Special Case Chemicals

Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 IURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06

IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06

Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

0 - 2 years 2
2 - 6 years 4

6 - 16 years 10
16 - 26 years 10

Mutagenic-mode-of-action (MMOA) adjustment factor This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.

Notation:
I  = IRIS: EPA Integrated Risk Information System (IRIS).  Available online at:   http://www.epa.gov/iris/subst/index.html
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs).  Available online at: http://hhpprtv.ornl.gov/pprtv.shtml
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs).  Available online at: http://www.atsdr.cdc.gov/mrls/index.html
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments.  Available online at: http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
H = HEAST.  EPA Superfund Health Effects Assessment Summary Tables (HEAST) database.  Available online at: http://epa-heast.ornl.gov/heast.shtml
S = See RSL User Guide, Section 5

Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride.

Age Cohort Exposure 
Duration 

Age-dependent adjustment 
factor

10
3
3
1

72

Selected (based on 
scenario)

Selected (based on 
scenario)

Selected (based on 
scenario)

Residential Commercial

Residential Commercial

Residential Commercial

IHSB -Brownfields Vapor Intrusion Calculator -  Based on OSWER VAPOR INTRUSION ASSESSMENT Site Name        DAIKIN                          ,  Site ID             NCD057451290                           City ,       W    
Sample set:  September 2015 MAXIMUM GW OFFSITE CONCENTRATION (OSW-5A, OSW-5B, A   

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

If cumulative risk >1.0E-04 or cumulative HQ>1.0 
Unacceptable

RFC 
Source*

IUR 
Source*

Mutagenic 
Indicator

CR HQ

Groundwater 
Screening 
Level (ug/l)

http://www.epa.gov/iris/subst/index.html
http://hhpprtv.ornl.gov/pprtv.shtml
http://www.atsdr.cdc.gov/mrls/index.html
http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
http://epa-heast.ornl.gov/heast.shtml
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x
x Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.45, November 2015 RSLs
x
x Parameter Symbol Value Instructions
x Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
x Target Risk for Carcinogens TCR 1.00E-05
x Target Hazard Quotient for Non-Carcinogens THQ 0.2

Average Groundwater Temperature (oC) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
x

x

Site 
Groundwater 
Concentration

Calculated 
Indoor Air 

Concentration

VI 
Carcinogenic 

Risk
VI Hazard Inhalation Unit 

Risk
Reference 

Concentration

x Cgw Cia IUR RfC
x CAS Chemical Name (ug/L) (ug/m3) (ug/m3)-1 (mg/m3) i

IHSB -Brownfields Vapor Intrusion Calculator -  Based on OSWER VAPOR INTRUSION ASSESSMENT Site Name        DAIKIN                          ,  Site ID             NCD057451290                           City ,       W    
Sample set:  September 2015 MAXIMUM GW OFFSITE CONCENTRATION (OSW-5A, OSW-5B, A   

Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)

RFC 
Source*

IUR 
Source*

Mutagenic 
Indicator

CR HQ

Groundwater 
Screening 
Level (ug/l)

X = PPRTV Appendix
Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).
TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed. 
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).
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