
MEMORANDUM 

TO:  Former Heatcraft Remediation Site Corrective Action Electronic File 
 
FROM:  Mary Siedlecki, Hazardous Waste Section Project Manager 
 
THRU:  Bud McCarty, Hazardous Waste Section Branch Manager 
 
DATE:  May 22, 2018 
 
SUBJ: Evaluation of Daikin Applied Americas, Inc. (former Heatcraft Remediation Site) 

Final Remedy Selection  
 
ID: EPA ID Number:  NCD 057 451 270 
 
PURPOSE OF MEMORANDUM 
 
This memorandum is written to formalize final remedy selection for the former Heatcraft Remediation Site 

(“Site”) in relation to the following corrective action event codes defined in RCRA Info:  

 

• Remedy Decision (CA400) 

• Remedy Construction—Remedy Constructed (CA550RC)  

• Institutional Controls Established—Governmental Control (CA772GC)  
 

I. History of Corrective Actions 

 
An evaluation of corrective actions (Current Human Exposures Under Control—CA725 and Migration of 
Contaminated Groundwater Under Control—CA750) was conducted in August 2011.  Insufficient data were 
available to determine if human exposures were conclusively under control.  Furthermore, it was determined 
that migration of contaminated groundwater was not under control.   
 
Specific tasks were identified to address the deficiencies documented in August 2011 with respect to human 
exposures and migration of contaminated groundwater in the shallow and bedrock aquifer systems.  Indoor 
air, shallow groundwater, sediment, shallow soils, and surface water were investigated to address data 
deficiencies related to human exposures.  Potential locations were identified to install monitoring well(s) to 
define the lateral extent of groundwater contamination in the bedrock aquifer.  These locations were situated 
offsite, and despite repeated requests, the downgradient, offsite property owners denied property access.   
 
Investigative data were used to re-evaluate current human exposures.  Current Human Exposures Under 
Control (CA725) were re-evaluated on September 18, 2017.  Because the exposure pathway from 
contaminated media to human receptor(s) is complete for groundwater to surface water and for 
groundwater to indoor air, the evaluation discussed mitigation measures to control potential risks.  The 
mitigation of the potential risks associated with indoor air and surface water established that human 
exposure is under control under current scenarios.   
 
In contrast, the denial by downgradient, offsite property owners to install either temporary or permanent 
monitoring wells has hindered re-evaluation of the Migration of Contaminated Groundwater Under Control 
(CA750) using direct measurements.  The Hazardous Waste Section (“Section”) conferenced with 
Environmental Protection Agency regarding the use of indirect measurements as a substitute for direct 
measurements.  It was agreed that the situation warranted the use of indirect means.   
 
It was further agreed that fate and transport modeling could be used to evaluate the outermost limit of the 
groundwater contaminant plume in the bedrock aquifer such that 15A NCAC Subtitle 2L Groundwater 
Standards are not exceeded.  This task will be discussed in a separate document.   
 



A remedial strategy was submitted to the Section on August 23, 2016.  The remedial strategy outlines the 
environmental media that have been impacted, potential exposure pathways, and remedial actions that 
have been or will be taken to address potential health risks and achieve regulatory objectives.  The remedial 
strategy includes components of source control, in situ treatment, containment of offsite migration, and 
solvent mass removal.  The remedial strategy met the requirements set for by the Section in the Alternate 
Mechanism in lieu of Post-Closure Permit (Paragraphs V.L.1 and V.L.2).   
 
This memorandum formalizes the final remedial strategy based on the information contained in the 
Remedial Strategy (August 23, 2016); the site conceptual model; facility-specific information; investigative 
data collected to date; and corrective actions taken to date.  Citations are attached.   
 
The final remedy is described below.  The information and conditions that support selection of the final 
remedy are also described.  Should site conditions change, the final remedy may be modified in response.   
 
II. Facility Setting  
 
The Facility is located at 602 Sunnyvale Drive in Wilmington, New Hanover County, North Carolina 
(Figure 1).  The operational portion of the Facility is located on approximately 16.28 acres and is zoned 
industrial.  The Facility includes a 230,000-square foot building comprising office space, a large 
manufacturing or warehouse area, a maintenance shop, and loading docks.  Surrounding properties to the 
north and west consist of industrial facilities.  Undeveloped woodlands to the south are also zoned as 
industrial land.  Properties to the east and southeast are zoned residential.   
 
The topography is relatively flat with a slight northeast topographic gradient.  The majority of stormwater 
flow is to the east-southeast into an unnamed tributary located near the eastern property boundary of the 
Facility.  The unnamed tributary is classified as a Class C waterbody which discharges into Barnards Creek 
located to the south.  Barnards Creek flows westward and discharges into the Cape Fear River.   

 
III. Geology  
 
The general stratigraphic sequence includes Quaternary surficial deposits underlain by the Castle Hayne 
Limestone, which in turn, is underlain by the Peedee Formation.  The unconsolidated surficial deposits 
average between 35 and 40 feet thick across the Facility and consist of fine-to-medium grained sand 
overlying clay and sand beds.  These clay and sand beds overlie the Castle Hayne Limestone which is 
estimated to range between 20 to 30 feet thick.   
 
Underlying the Castle Hayne Limestone is the Peedee Formation which consists of unconsolidated sands, 
silts, and clays interbedded with consolidated sandstone and limestone.  The uppermost portion of the 
Peedee Formation contains a clay confining bed which separates the Peedee Sandstone Aquifer from the 
overlying Castle Hayne Limestone.  This confining clay bed is estimated to be 45 feet thick in the vicinity of 
the Facility and has been encountered at 60 feet below ground surface. 

IV. Hydrogeology 
 
Groundwater quality is monitored in two aquifer units, including the unconfined, surficial aquifer and the 
confined Peedee Aquifer.   

The unconfined, surficial aquifer consists of two lithologically-distinct units that behave as one 
groundwater-bearing unit.  An unconsolidated sand unit averaging 30 feet in thickness overlies a limestone 
unit (Castle Hayne Limestone) averaging 10-15 feet in thickness.  Given the differences in lithologic matrix 
and hydraulic conductivity, the unconfined, surficial aquifer is heterogeneous and anisotropic.  Groundwater 
flow in the unconfined, surficial aquifer is to the southeast where it discharges to an unnamed tributary to 
Banards Creek (Figure 2).  Under static conditions, the hydraulic gradient is approximately 0.01 feet/foot 
and increases to 0.06 feet/foot near the unnamed tributary.  

The Peedee Aquifer averages 100-plus feet in thickness.  The Peedee Aquifer is separated from the 
overlying unconfined, surficial aquifer by the Peedee Silt.  The Peedee silt is a silty unit that acts as a leaky 
confining unit.  The Peedee Aquifer is comprised of alternating hard and soft bedded sandstone.  



Groundwater flow is primarily within the sand matrix although secondary flow can also occur along fracture 
traces.  Under static conditions, groundwater flow within the Peedee Aquifer is toward the Cape Fear River 
located approximately one mile west and south of the site.  The hydraulic gradient is approximately 0.003 
feet/foot.   

V. Releases 
 
Former manufacturing operations included the fabrication of copper and aluminum heating and air 
conditioning heat exchangers from ~1960 until April 30, 1991.  There is no information concerning specific 
waste practices that occurred prior to the 1980’s.  However, it is reported that trichloroethylene (“TCE”) was 
originally used for degreasing and cleaning purposes.  The TCE was replaced by 1,1,1-trichloroethane 
(“TCA”) in 1976.   

Two releases have been documented.  The first documented release occurred on November 18, 1983, 
when one of two former aboveground storage tanks was discovered to be leaking.  It was estimated that 
approximately 400 to 500 gallons of waste TCA had been released and had entered a drainage ditch located 
adjacent to the northwest property line.  The second documented release occurred on July 16, 1987, when 
a drum containing vapor degreasing sludge was observed overflowing and discharging into the same ditch 
impacted in the 1983 release.  It was estimated that the 1987 release involved approximately 50 gallons of 
waste TCA.   

 
VI. Constituents of Concern 

 
As discussed in the Evaluation of Daikin Applied Americas, Inc. (former Heatcraft Remediation Site) Status 
Under Environmental Indicator Event Codes CA725 (dated September 18, 2017), contaminated 
environmental media include surface soil (less than two feet in depth); subsurface soil (greater than two 
feet in depth); groundwater in the unconfined, surficial aquifer, groundwater in the Peedee Aquifer, surface 
water, and indoor air.  The constituents of concern are volatile organic compounds, including 1,1-
dichloroethane; 1,1-dichloroethene; cis-1,2-dicloroethene; trans-1,2-dichloroethene; trichloroethylene; 
perchoroethylene; vinyl chloride; and 1,4-dioxane.  

 
VII. Final Remedial Strategy 

 
Multiple phases of investigation have been completed at the Facility. The investigation is complete at this 
time given the physical constraints of the site (size, warehouse building, parking lot) and the denial of offsite 
property access.  All potential sources of contamination have been identified and investigative findings are 
consistent with the site conceptual model. 
 
Although investigative results are consistent with the site conceptual model, it is recognized that the site 
conceptual model is an evolving paradigm against which all data are tested.  The final remedial strategy is 
broadly defined as ongoing active remediation in combination with perpetual land use restrictions.   
 
Active remediation addresses contamination in the source area and acts to control offsite migration.  These 
measures, in conjunction with implementation of land use restrictions, protect human health and the 
environment under current and future scenarios.   
 
The remedial objective(s) are restoration of impacted media to established performance goals (i.e., 15A 
NCAC Subtitle 2L Groundwater Standards; 15A NCAC Subchapter 02B; Division of Waste Management 
Preliminary Soil Remediation Goals; and Division of Waste Management Indoor Air Screening Levels).  
These performance goals are sufficiently stringent to ensure protection of human health.  The remedial 
strategy may be fine-tuned or modified as conditions permit.  
 
Specific remedial activities are described in the Remedial Strategy Outline (dated August 23, 2016).  The 
following remedial activities are currently implemented at the Facility. 
 

• Groundwater pump and treat, which is operated to reduce contamination in the source area and to 
provide hydraulic containment.  Pump and treat addresses impacted groundwater in the 
unconfined, surficial aquifer and in the Peedee Aquifer.  At this time, there are eight recovery wells 



installed in the unconfined, surficial aquifer and one recovery well installed in the Peedee Aquifer.  
Groundwater contaminant trends are evaluated in accordance with the most recently approved 
Sampling and Analysis Plan to confirm continued effectiveness and efficiency.  Should increasing 
contaminant trends be documented, the recovery system may be expanded and/or enhanced.   
 

• Air sparge, which is operated to reduce contamination in the unconfined, surficial aquifer and 
mitigate the discharge of contaminated groundwater to surface in the unnamed tributary.  
Groundwater and surface water trends are evaluated in accordance with the most recently 
approved Sampling and Analysis Plan to confirm continued effectiveness and efficiency.  The air 
sparge system may be expanded in the event that surface water contaminant trends are 
unresponsive.   
 

• Sub-Slab Depressurization, which is operated to recover solvent vapor phase from beneath the 
manufacturing building and mitigate indoor air impacts.  Indoor air trends are evaluated in 
accordance with the most recently approved Sampling and Analysis Plan to confirm the continued 
effectiveness and efficiency.  The sub-slab depressurization system may be expanded and/or 
augmented as conditions warrant.   
 

VIII. Conclusion 
 
The final remedy is active remediation to address source contamination and control offsite migration of 
contaminated groundwater.  Active remediation is combined with perpetual land use restrictions to ensure 
the protection of human health and the environment.   
 
Active remedial technologies, as described above, have been designed, installed, and are implemented.  
The efficiency and effectiveness of each remedial system is monitored either annually (groundwater and 
air sparge) or semi-annually (sub-slab depressurization).  The Declaration of Perpetual Land Use 
Restrictions has been drafted and discussions with the property owner have been initiated.   
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